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xecutive Summary

Introduction
This document presents a focused draft Feasibility Study (FS) prepared by
RETEC on behalf of The Port Quendall Company (PQC) in support of PQC'’s due
diligence. The report is subject to the disclaimer provisions found in Section 1.3.
PQC is evaluating the feasibility of purchasing four adjoining parcels located
along the eastern shores of Lake Washington. Two of these parcelse;“ » H. Baxter
and Quendall Terminal, are extensively contaminated ‘,Ylt coalvtar and wood

preserving compounds due to historical industrial operauo ;oﬁf‘f’ the site. This FS
focuses on those two sites. 3

ion of these former channels has changed

Idition, a substantial amount of filling has occurred
Lbsurface geology is highly heterogeneous, but can

A ‘comprised of three zones: an upper fill zone, an

.er"sand unit. The lake bottom is generally less than 30 feet deep w1th1n the
Outer Harbor line and is relatively flat.

CP 000923
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Geotechnical studies conducted during this study indicate that the soils are
compressible and subject to liquefaction. Any substantial buildings on the site
will need to be supported by piles to depths greater than 90 feet.

Nature and Extent of Contamination
The principal constituents of concern on the Quendall site are polynuclear
aromatic hydrocarbons (PAHs) and benzene, which are associated with the
former coal tar refining process. The primary constituents of concern at the
Baxter site are PAHs and pentachlorophenol. Sediments 9%9’ primarily
contaminated with PAH. In addltlon a large pOl’thl’l of gk

complled to estlmate the extent of free anid 'e{\s;dual dense nor 10}
! @’%‘@op cubic yards SfEso

gawas conducted to evaluate potential remediation
‘site conditions within the context of the proposed

alternatives and:five sediment alternatives and screened for implementability,
effectiveness and costs. Following this screening, the remaining alternatives were

combined int® four comprehensive soil and groundwater alternatives and three
: comprehenswe sediment and containment wall alternatives. Table E-1
mmarizes these two basic groupings.

The alternatives were analyzed for compliance with the requirements for remedy
selection in the MTCA which include:

CP 000924
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Table E-1  Summary of Media-Specific Remedial Alternatives
Alternative AC - Soil and Groundwater Alternative BD - Sediment and Containment Wall
Number Treatment DNAPL Recovery cap Groundwater Number t Mitigati C
ACO No soil treatnent  |North Sump All areas exceeding Biosparge and BDO
Quendall Pond Method B criteria pump-and-treat
Former May Creek
ACI Hazardous Waste |North Sump Remaining areas exceedingiBiosparge and - BDI1 Remove/Recycle Wetland Replacement  {Nearshore Wall
Quendall Pond Method B criteria pump-and-treat Wood Waste Gypsy Creek Realign (2.9 acre CDF)
Former May Creek CDF - 2.9 acres 2.9 acre CDF mitigation
Dredge and CDF
T-Dock
Nearshore Toe
Excavate Baxter Cove
Grey Zone Natural Recovery
AC2 Nearshore DNAPL |North Sump Remaining areas exceeding|Biosparge and BD2 Remove/Recycle Wetland Replacement  [Nearshore Wall
Former May Creek Method B criteria pump-and-treat Wood Waste Gypsy Creek Realign (0.5 acre cap)
Cap Nearshore Benzene 0.5 acre fill mitigation
Dredge and Upland Mgmt
T-Dock
Nearshore Partial
Excavate Baxter Cove
Grey Zone Enhanced
Natural Recovery
AC3 All DNAPL North Sump Remaining areas exceeding|Biosparge BD3 Remove/Recycle Wetland Replacement  |Upland Wall
Method B criteria Wood Waste Gypsy Creek Realign
Dredge and Upland Mgmt
Grey Zone
T-Dock

Nearshore to max.
5 feet below mud line
Excavate Baxter Cove

526000 4O
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« Protection of Human Health and Environment

« Long Term Effectiveness and Permanence

 Short Term Effectiveness

» Reduction of Toxicity, Mobility and Volume Through Treatment
+ Implementability

« Cost

Table E-2 summarizes the results of this analysis for the combined soil and
groundwater alternatives, and Table E-3 summarizes the results for the combined
sediment and containment wall alternatives. ;

1ide combinations

The alternatives were then combined into 12
These are as follows:

Alternative #1: No Soil Treatment an
ACO + BD1 acre confined disposal

Alternative #2: No Soil Treatment and~Ne
ACO + BD2 acre confined disposal facilit

Lot

Alternative #3:
ACO + BD3

Alternative #4:
AC1 + BD1

Alternative #5:

g Treatment and Upland
mernit/Disposal of Sediments '

égﬁﬁﬁitil}e #7. Nearshore DNAPL Treatment and CDF

2
G

AC2 + BD1

Nearshore DNAPL Treatment and Nearshore Containment

- Alternative #8

Nearshore DNAPL Treatment and Upland
Treatment/Disposal of Sediments

CP 000926
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Table E-2 Detailed Evaluation of Soil and Groundwater Remedial Alternatives

groundwater and containment wall remedies.

" Reduction in e
Alternative Long-Term Short-Term Mobility, Toxicity Ability to Cost
Effectivhess Effectivness and Volume Implement
ACO Potential long-term Limited short-term Minimal contaminant |Easy to implement $10.4 M
No Soil Treatment exposure concerns exposure for workers volume reduction
(0 tons PAH)
TPAH 95% UCL
9,862 mg/kg
LOW HIGH LOW HIGH
ACI Potential long-term Limited short-term Minimal contaminant |Easy to implement $11.1 M
Hazardous Waste exposure concerns exposure for workers volume reduction
Treatment (9 tons PAH)
TPAH 95% UCL
5,169 mg/kg
LOW HIGH LOW HIGH
AC2 Reduced long-term Some short-term Limited contaminant  |Requires temporary $12.8 M
Nearshore DNAPL exposure concerns exposure for workers volume reduction piling and dewatering |Excavation & Thermal
Treatment near receptor (174 tons PAH) for excavation
TPAH 95% UCL '
3,601 mg/kg
$12.6 M
MODERATE MODERATE MODERATE MODERATE In-Situ Stabilization
3 Limited long-term Significant short-term  |Significant contaminant (Requires temporary $143 M
All DNAPL exposure concerns exposure for workers | volume reduction piling and dewatering |Excavation & Thermal
., Treatment (543 tons PAH) for excavation
O TPAH 95% UCL '
RS 886 mi/kg
i $15.6 M
S HIGH LOW HIGH LOW In-Situ Stabilization
8 -
T:j Notes: All remedies meet the minimum threshold of effectiveness provided that they are applied in conjunction with suitable
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Table E-3 Detailed Evaluation of Sediment and Containment Wall Remedial Alternatives

Reduction in
Alternative Long-Term Short-Term Mobility, Toxicity Ability to Cost Notes
Effectivhess Effectivness and Volume Implement
BD1 Only North Sump Some short-term Limited volume reduction |Requires construction  [$9.6 M Contains all impacted
CDr rcmains long-term exposure for workers since PAH-impacted of in-water berm Mechanical sediment and NAPL
concern sediment is contained except North Sump
$9.5 M
HIGH MODERATE LOW MODERATE Hydraulic
BD2 North Sump and Some short-term Significant PAH Requires placement of |$11.1 M Some NAPL remains
Nearshore Containment Quendall remain as exposure for workers volume reduction containment area Mechanical beyond wall at North
long-term concerns in-water Sump and Quendall
$11.3 M
MODERATE MODERATE - MODERATE MODERATE Hydraulic
BD3 Only North Sump Some short-term Near complete PAH Requires extensive $135 M Removes all impacted
Dredging remains long-term exposure for workers volume reduction dredging in the Mechanical sediment
concern Quendall nearshore NAPL remains at North
$13.7M Sump and Quendall
HIGH MODERATE HIGH MODERATE Hydraulic

8Z6000 dO
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Alternative #10: All DNAPL Treatment and CDF
AC3 + BDI

Alternative #11: All DNAPL Treatment and Nearshore Containment
AC3 + BD2

Alternative #12: All DNAPL Treatment and Upland Treatment/Disposal of
AC3 + BD3 Sediments

£
i

Table E-4 presents a summary of the 12 31te-w1de alternatives. THe"alternatives
3 e_pswe alternatlves

CP 000929
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Table E-4 Summary Evaluation of Site-Wide Remedial Alternatives

She-Wlde | Long-Term | Short-Term | Reduction in Mobility, |  Ability to Cost
Alternative Effectiveness | Effectiveness Toxicity and Volume Implement

Alternative #1 Low High Low High $18.6 M
- ACO + BDI High Moderate Low Moderate
Alternative #2 Low High Low High $20.0 M
- ACO + BD2 Moderate Moderate Moderate Moderate
Alternative #3 Low High Low r=1xga}‘1’ $23.3 M
- ACO + BD3 High Moderate Mbderate
Alternative #4 Low High
-ACI + BDlI High Moderate
Alternative #5 Low High
-ACI + BD2 Moderate Moderate
Alternative #6 Low High Hi :
-ACI + BD3 High Moderate Moderate
Alternative #7 Moderate Moderate Moderate $21.1 M
-AC2 + BDI High Moderate Moderate
Alternative #8 Moderate Moderate - Moderate $229 M
-AC2 + BD2 Moderate Moderate
Alternative #9 Moderate Moderate $25.8 M
-AC2 + BD3 High Moderate
Alternative High Low $23.3 M
#10- AC3 + High Moderate
BDI1
Alternative High Low $25.1 M
#11 - AC§ G Moderate Moderate

High Low $28.0 M

High Moderate

CP 000930
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1 Introduction

This document presents a focused Feasibility Study (FS) for the Port Quendall
Project Area performed by Remediation Technologies, Inc. (RETEC) for Port
Quendall Company (PQC) (a.k.a. JAG Development, Inc.). The work was
conducted in cooperation with the Washington State Department of Ecology
(Ecology) and other regulatory and resource agencies in the context of
negotiations for a Prospective Purchasers Agreement (PPA) and am, associated
Consent Decree. The FS discusses site history, geology, hydrology, current
environmental conditions and evaluates remedial é rifitives  for soil,

groundwater and sediment contamination exﬁfgng Wit e Port Quendall

of Lake Washington. 7/
Quendall project area,

Baxter, Quendall and Pan Abode properties. Separate
negotiations are: xunderway to finalize an agreement for the Barbee Mill property.

Prior to completiiig the purchase of the properties, PQC is completing a 1-year

: igence process is to assess the feasibility of redeveloping the subject
»l; e . .

roperties into a mixed-use, high-technology “campus.” A critical portion of the
due diligence process is to determine the costs and other resources required to

CP 000939
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Feasibility Study

comp'rehensively address all MTCA and related environmental liability issues
associated with the subject properties.

During the due diligence period, PQC has worked with the property owners,
Ecology and other resource agencies under the PPA framework in order to
determine what measures will be required to address environmental
contamination problems prior to redevelopment of the properties.

Soil, groundwater and sediment contamination resulting from past site activities
is known to exist on the Quendall Terminals and Baxter propert' > A state-led
cleanup process is in progress and extensive environmentalidatagare available for

these propemes After reviewing the fmdmgs Ofnfthe stati

Quendall propertxes In addition, during the due diligence process, Ecology
expressed. concem regarding the potentlal presence of wood waste in harbor

Stization by the owners of Barbee Mill and the Department of Natural
Resources (DNR), sediment sampling data for this area were incorporated into
the Port Quendall feasibility study analysis

CP 000942
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The objective of the FS is to develop several protective remedial alternatives for
the site from which Ecology and PQC will develop the preferred remedial
alternative. If PQC elects to purchase the subject properties, thlS alternative will
then be implemented with a CAP and Consent Decree.

Ecology has provided regulatory oversight for the FS process under a Prepayment
Agreement with PQC signed in October of 1996. Additional regulatory and
resource agencies which have also participated in the FS process are:

-

» U. S. Army Corps of Engineers 5

» Washington State Department of Natural Resou
« U.S. Environmental Protection Agency (EPA)
»  Muckleshoot Tribe

(WAC 173-204) requirements and support
submittal to Ecology under Ecology’s Prospectlve*
Policy (1994). The FS also:

+ Provides a summary of
model for site geology,dt

ed in the previous section, state-led regulatory actions are in progress
¢"Baxter and Quendall sites. The PQC due diligence work and FS are
separate from those state-led actions.

CP 000943
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Any work or work product addressed in this document or cross-referenced herein
and performed or to be performed by PQC in the identified Port Quendall project
area has or will be undertaken only for purposes of determining the feasibility of
the Port Quendall redevelopment project. This analysis may not be applicable for
other developments with different land use plans.

PQC and RETEC are submitting this document with the understanding that no
independent liabilities shall be assumed by PQC under MTCA or any comparable
federal or state environmental laws should PQC elect not to complete purchase
of the four subject properties. 5

1.4 Site History

Quendall, and Barbee Mill propertres
Environmental Site Assessments for the Pan

1.4.1

‘ercels from the U.S.
. In 1902, the timber on

i

he'level of Lake Washington by approximately 8 ft
3). This mcreased the land area of the waterfront

Between 1920 f936, the location of May Creek was moved southward. As
noted in the ",, 95 United States Geological Survey (USGS) and 1914 DNR

K rerouted to a locatlon roughly at the midpoint of the current Barbee
1"property. By 1946, the creek had once again been rerouted further to the
south. A final southerly adjustment between 1946 and 1956, placed the creek in
its current location.

CP 000944

Introduction 1-6




Feasibility Study

1.4.2 Barbee Mill Property

The Colman family and the Lake Washington Mill company both held title to
portions of the Barbee Mill property during the 1920s, with the property deeded
to Barbee Marine Yards in May of 1943. The Barbee Shipyard was active during
World War II constructing wooden barges, tugs and other vessels for the war
effort. An aerial photograph from 1946 showed approximately 60 boats moored
on the lake in front of the shipyard, suggesting that the shipyard was also used
to scrap WW II surplus boats, a common activity at shlpyards arouﬁd the Puget
Sound area following the war. This photograph also showedithat tlfe’southwestern

‘_e:ndenced by log

portlon of the Barbee property was used as a l‘mber _

Company. From this date to the present th broperty =a:s been 1 .‘ber
mill, producing standard and metric-cut i tional
markets. ’

Attempts to develop the Port Quendall areadin the: :and 1980s included the
Barbee M111 property. As part of these redey ent efforts, various
ticted (RETEC, 1996b).
etro) activities along May
5 s stormwater quality. In

both creosote and pentachlorophenol (PCP) treating
he site, until wood treating operations ceased in the mid-

CP 000945

The plant was built in 1955 and originally operated three butt tanks, using
creosote as a preservative. No secondary containment structures were placed
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Feasibility Study

around the butt tanks. Hot creosote oil, heated by a boiler near the tank farm,
was pumped into the butt tanks through underground piping from the creosote
storage tank in the tank farm. The hot oil was then pumped out and replaced
with cold creosote oil, which was drained from the tank after treatment was
complete. The butt tanks were taken out of service in December 1970 and were
reportedly abandoned in place in 1979.

Small Retort

In approximately 1960, a small retort, estimated to be 6 ft in diaméter by 45 ft
long, was installed usmg PCP for the preservative. It was logated between the butt

the treated wood was drained; this work
Use of this retort was discontinued in Ap
removed from the site in 1977.

Large Retort
In 1965, the large retort (8 ft diamett

Washmg‘con

Drip Tracks

Tan

varying capacxtles were located near the operations buildings in the tank farm.
The tank f fin was contained w1th a concrete slab and berm. Wood preservmg

contémed petroleum, Ta'lks 2 and 3 contained creosote, Tank 4 contained
concentrated PCP, and Tank 5 was the working PCP tank.

CP 000947
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Process Wastes

A 1965 waste discharge permit for Baxter (Permit No. 2164) indicated that a
discharge of up to 21,000 gallons per day of cooling and contaminated waters was
allowed. The permit also required that oils and other wastes should be prevented
from entering the lake. Chemical sludges or sludge contaminated oils were to be
disposed of on land and not discharged to a State waterway.

A waste discharge permit from 1970 allowed discharge of up to 24,400 gallons of
waste per day following treatment and in-plant control. The permjgapplication
described the on-site use of creosote from Reilly Tar, RCP f % Monsanto
Chemlcal and medium aromatlc 011 from Shell,, The app n also described

water. The effluent from this tank was sxph
going to Lake Washington.

directly into state waters, «
included a schematic which
indicated that collectio
all oily wastes and wat

o operated as a refmery until 1969. After refining operations ceased, some of the
aboveground tanks at the site were used to store fuel for a variety of companies
into the mid-1970s. The tank farms were dismantled and sent to a disposal
fac111ty in Idaho in 1983, and the site was graded and raised with approximately

i0f-a soil and wood mixture. The property has since been used for log sorting
Eistorage. Figure 1-4 provides the locations of the Republic Creosoting and
Reilly Tar & Chemical process areas discussed below.

CP 000948

Introduction 1-10



:@: UNMPROVED AREA WITH DEBSRIS PLES
BH~184 HC—1
B-9 @ -
i

[

N

A

AIRE Ny K
R

n

@
B-11
2550~

—
——

————
——
—
——
|

H(C — APAVPROVED AREA WATH DEBRES PILES
P

e
—

|
A

S L
/-égz’ ///’,,
g g /&'
| _@B/Hr‘!’s —_ d 0 50 100 200
~ P
_— - SCALE IN FEET
25 BH-—ZSA@_BHQQSB
20 ~ ~ -~ -
v []
]
" CP 000949
R-28 i

REPUBLIC ,CREOSOTING/
REILLY TAR

EIBREGRCEC

3-2438-612
PROCESS AREAS
This drowing is sent to you sbjecl 1o retum upon demond, wilh the understonding thol R is nel to be reproduced. C
EF. 2/15/97 | DRAFT coped of used, dreclly or indirectly, in ony woy detrimentol to our interests Ab fights reserved.

REFERENCE DWG | DESCRIFTION NO | DRWN | DATE REVISION CHKD | DATE APPVD | DATE CURRENT DATE:|7/3/§7 CAD FILE |24385197




Feasibility Study

The DNR maps compiled in 1920 clearly show the original Republic Creosoting
refinery and storage tanks. The still house was located to the west of the brick
office building, which is the only structure from the Republic Creosoting refinery
remaining at the site. Four aboveground storage tanks were located to the
southwest of the office. The 1920 maps show a pipeline connecting the short
dock to the still house, and another line connecting the still house and the storage
tanks. The original bed of May Creek was present immediately to the south
(approximately 100 ft) of the four storage tanks.

By 1936 (first available aerial photograph), the operations of Repub‘hc Creosoting
had expanded. The photograph shows that the bed of" ‘y{"’Creek had been

constructed around the large tanks. The
been expanded, a sump was installed to
constructed for off-loading of tankers.

Records at the Washington Archives identify the c n dates for the largest

tanks, the T-Dock and several of the by om the T-Dock to
The tar was

rdsimmediately south of the still house, were installed
sote- related products Tanks 23 and 26, installed in 1926

CP 0003950
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» The still house
« The underground pipes in the still house

+ Disposal of waste pitches and “Saturday coke” by running them out
onto the ground

» Spills at the end of the docks, including a release in which an estimated
30,000 to 40,000 gallons were lost into the lake off the end of the
T-Dock around 1937 -

* The flush box and sanitary sewer outfall

* The old bed of May Creek where du
may have occurred

Petroleum Storage
The Potentlally Liable Part :
@.

Turbo “,nergy Systems
NortHiest Services, Inland Transportation, Pacific Gamble Robinson

3 and 26 were used for about 18 months around 1974 for the storage of
=Bunker Crude oil. Tanks 35 through 38 were the principal tanks used for storage
of diesel and waste oils until 1978.

CP 000951
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' 1.4.5 Pan Abode Property

The Pan Abode property was owned by Reilly Tar & Chemical, owners and
operators at the adjacent Quendall property, until 1957 when it was purchased
by the Pan Abode company for use in manufacturing prefabricated cedar homes.
Prior to this time the property was undeveloped, and there is no indication that
it was ever used by Reilly Tar & Chemical in their tar refining process.

The facility is still used for manufacturing cedar homes, with some areas of the
property also used for storing large boats and motor homes. Formefactivities at

A5

CP 000952
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2Current Site Conditions

2.1 Hydrogeologic Setting

2.1.1 Regional Geology

The project area is located within the Puget Sound Basin, which is situated
between the Olympxc Mountains to the west and the northern Cascade Range to

deposmon have produced a very complex mlxtux’;ﬂ _r_of%dnft\&“

edrock has ocally mapped at or near the surface in a generally east-west
rend, forming:Alki -..Pomt in West Seattle, Beacon Hill in Seattle and the
Newecastle Hlllsaeast of Lake Washington and then continuing east toward the
northern Cascades The core of the Newcastle Hills promontory is composed of
middle to laté¢ Eocene Tukwila and Renton Formations of the Puget Group. The
aulcwil Eormauon consists of volcaniclastic sandstone, siltstone and shale, with
snformably overlying Renton Formation composed of arkosic sandstone,
iltstone, shale and coal (USGS, 1970). Extractable coal seams in the Renton and
Black Diamond areas ranged from 11 to 17 ft in thickness where mining began

in the early 1870s. Due to folding and faulting of the Renton Formation and

Current Site Conditions 2-1
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undifferentiated Puget Group, the mines tended to be small and the mining
conditions difficult. Subbituminous coal from the Renton Number 1, 2 and 3
seams was extracted from the Renton area, with bituminous coal mined from the
McKay seam in the Black Diamond area.

2.1.2 Site Geology and Hydrology

The Port Quendall project area is located on the eastern shore of Lake
Washington on the former delta of May and Gypsy Creeks, which are underfit
streams remaining within the glacial Kennydale Channel. The subsufface geology
- of the site is a combination of fluvial deltaic, lacustrine neafshore.and constructed
fill dep031ts overlymg Pleistocene glacial sediments and' e€ne volcanic and

approximately 8 ft, and exposed a 51gmﬁca
deltas which had formerly been submerged"

Subsequent filling of low lying areas was pérforme
ralse the grade for construction of mdustnal fac111t1

‘been generated by environmental and geotechnical
~ Due to the complexity and heterogeneity of the
rrelation of distinct stratigraphic units across the project
““area has not been\attempted Rather, the subsurface geology has been segregated
' 5: the upper fill zone, the intermediate silty peat zone, and the

.reted project area subsurface geology are included in this report. The north-
south and east-west cross sections are presented in Figures 2-1 and 2-2,
respectively.

CP 000955
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Feasibility Study

The upper fill zone ranges in thickness across the project area from 0 to 14 ft,
with greater thicknesses in the southern segment of the project area and along the
Lake Washington shoreline. The fill zone includes dredged material consisting
primarily of silty- to medium-grained sand, as well as imported material including
clay, silt, sand, gravel, construction rubble, wood and other debris. The dredged
fill appears very similar to May Creek deltaic deposits and it is difficult to
differentiate without the presence of discarded debris or other obvious indicators.
In most of the site, the fill zone corresponds to the unsaturated zone, although

some sections of fill material are located below the shallow water table
xwgﬁ

wrﬁrown to gray

encountered in soil borings with thicknesse O to 35 ft, and was noted
at depths between 0 and 14 ft below ground ‘bgs). This layer shows a
high degree of heterogeneity both vertically and ¢ i
the May Creek channel alignment g

CP 000958
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Feasibility Study

deposits and that the lower sand zone is a Holocene alluvial fan deposit. This is
consistent with the bathymetry of Lake Washington adjacent to the project area,
which indicates an alluvial fan extending across the lake to Mercer Island. Based
on the bathymetry, this alluvial fan extends to a depth of at least 80 ft below
mean sea level (MSL).

Due to the depths of these materials, they are not involved in the various
remediation alternatives for the project area. They are included, however, in
computer modeling of the groundwater movement near and through the project
area.

2.1.3 Hydrologic Model

remedial alternatives for groundwater at thefsubject properties.” i
of Alternatives (RE

describes in detail the setup of the model,
flow modeling and contaminant fate and tr ‘

flow patter ind contaminant fate
ddressed@"’{hrough the modeling

es forigroundwater and dissolved constituents
Xistingg

the Lake Wgsh

o

.,',rhpmg rates required to conduct upland dewatering of the site during
oil excavation activities?
CP 000960

* In the absence of contaminant degradation, can dilution and dispersion
be expected to reduce groundwater contaminant levels at the point of
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| groundwater discharge to the lake adequately to achieve compliance
with surface water regulatory criteria?

_» How do different containment wall locations and depths impact
contaminant dilution and dispersion?

«  What rate of contaminant degradation must be achieved in situ to
adequately attenuate groundwater contaminants prior to their discharge
to the lake under various wall location and depth scenarios, and how do
these rates compare to those achieved during groundwaterr e atability

testing performed by RETEC?

« Is it feasible to use a “funnel and gate';
flow paths to specific openings in aZcontainmi it w |
treatment systems can be focused?

to use a 3-dimensional

To answer the above questions, it was )
proundwater flow model,

groundwater model. This was done usings
MODFLOW (McDonald and Harbaugh 1988)

dial mvest1gat10n work performed by
terproperty.

of the site.
treated as

level data were compiled and analyzed to characterize the seasonal
“variitions and provide coverage for the entire model area. Water levels were used
to calibrate the site model.

CP 000961
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The boundaries to the model were heavily dominated by Lake Washington, which
was treated as a constant head boundary. The shallow silty peat layer extends to
the toe of the bluffs east of Interstate 405 where the material is largely silt and
clay, and was treated as a no-flow boundary. The lower sand and gravel layers
were not considered to be significantly affected by pumping in the project area
and were treated as constant head boundaries. This is a conservative assumption
in that the boundary will not inhibit flow into the model.

The model included surface infiltration as additional sources of groundwater
recharge. Recharge through infiltration was established at 20 1nchés per year.
May Creek was originally considered as a potential bo dar to the model.
However, water level data do not indicate a sigpi

either a source of groundwater or as a,

the lower sand zone.

The effective porosity for the si

ﬁimndall Terminals property. |
e between 0.20 and 0.25 at

__ n achlevable in the absence of degradation, as well as to quantify the
mpact of different degradation rates on observed contaminant attenuation.

CP 000962
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Model Output
The groundwater modeling report contains a detailed description of the output
and conclusions. These conclusions have been incorporated where appropriate
into the analysis of remedial alternatives. The major findings of the modeling
effort included the following:

« Containment walls can be used to lengthen the groundwater travel time
between the Quendall Pond source area and the point of exposure in
the lake by a factor of between two and four. Placing the wallat the far
edge of a CDF provides the longest travel time for the ng_ dall pond
source area groundwater, and also encloses offshi ¢ .DNAPL areas.

attenuation of the contaminants in
discharge to Lake Washington w.
conditions or under any of the contagﬁnmen
with only Iow degradatlon rates assumed (b

Srsare used the pumping rates for deep
X ected to range between 24 and 32 gallons per

( lete.capture of the contaminated groundwater by 70 to 87
percent 6yer. cutrent conditions. Without a containment wall, pumping
rates nec”ssary to achieve plume capture are estimated to be 145 gpm
(290 gpm assuming a 2.0 contingency factor). The use of shallow walls
reduces this expected pumping rate to between 35 and 44 gpm (70 to
88-gpm with contingency factor), with the lowest rates achieved using
- a*wall placed at the outside of the CDF. Using deep walls, the
estimated pumping rates range between 20 and 26 gpm (40 to 52 gpm
with contingency factor), with the best performance provided by a wall
placed at the outside of the CDF.
CP 000963
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« The containment walls produced a vertical convergence of groundwater
flow paths at the base of the walls. Several funnel and gate designs
were tested for use with the various wall designs, but none were found
to be effective at channeling groundwater flow through the gates.

2.2 Site Lacustrine Environment

The project area includes approximately 2,900 linear ft of Lake Washington
shoreline and the use of Lake Washington has been an important c%mponent of
past site actlvmes mcludmg barge off-loading, ship berthmg and logistorage. The
Jegetated shorelines to
nd Barbee Mill

: f\fnt or former

structures in these lease areas include the B._ &
the Barbee Mill Shipyard wharf, and Barbg

2.2.1 Lake Bottom Characteristics™

As shown by the bathymetric contours on Eigtres lake bottom is relatively
flat between the inner and outer harbor li pe over this interval
is 3 ft vertical in 100 ft lateral. Water bor line range from

26 to 31 ft (as measured at normalshig ine) insmost of the area. The

S

bathymetrlc survey 1is conswtentﬁ’wnh )

other debris are(_,'present on the lake bottom. Log densities ranged from less than
1 log per acre rieéar the outer harbor line, to greater than 5 logs per acre near the
Quendall logs/dump. A total of six log bundles were identified on the lake bottom.

nes were located on the lake bottom offshore from the PSPL substation
and'the Metro interceptor pumping station. These locations are consistent with
easements for those utilities. The lines are located approximately 400 ft to the
northeast of the Quendall T-Dock.

- CP 000964
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Feasibility Study

Besides the logs and utility lines, the survey identified other debris including
concrete anchors and metal debris. The amount of this debris was limited
compared to the log debris. Approximately 130 pilings and dolphins were
mapped within the Harbor Lease areas during the site survey, excluding the
pilings associated with the Quendall Barge Dock and the Barbee Mill dock and
mill building. The pilings and dolphins are located in all areas of the site in water
depths ranging from less than 5 ft up to 30 ft.

2.2.2 Sediment Particle Size &

A sediment profile imaging (SPI) survey provided genencnnformatlon about the
particle size distribution for the sediments. In general, the -Take:b6ttom sediments
consisted of a fine silt/mud with a small particlesize. Howx here were several
areas in which a more sandy bottom was evident in th(;lef_cS_z S .»1ncludmg

« Mouth of May Creek
* Quendall Sand Spit :
e Quendall sediments near the outer harb'_
« Sediments north of the utility corridors
« Sediments in the Baxter sand mound :
« Sediments at the northern edge of; the Baxter ou

During the beach surveys additional areas of sandy sediments were noted. These
included two short stretches ofbeach along thé: Quendall terminals property. One
of these was located north-6f the former mouth of May Creek, just north of the
Quendall log dump. The: sécond was locatedqust south of the Quendall sand spit.

In this latter location, the beach was, generally covered with a thick layer of wood
waste;and bark, but {sand was noteda at water depths ranging from 1 to 4 ft below
 Jowiwater line: ¢ :

2.2.3 Sedlment Infauna ‘Macrofauna and Flora

During- the SPI survey, video transects, and during sediment grab sampling,
observations Were made regarding sediment-dwelling organisms, macrofauna and
flora. These observations were qualitative in nature, as they were collected
inadvertently du,n'ng sampling for other parameters. Sediment-dwelling infauna
noted during sampling included the following:

e Chironomids

S Amphipods
N Oligochetes
« Annelids

CP 000966
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Macrofauna noted during video transects and grab sampling included the
following:

« Freshwater clams and mussels

 Crayfish

» Smallmouth bass
 Sculpin

« Perch

e Sockeye salmon

The crayﬁsh sculpin and perch were noted in and aroun

/1 Ao
d the = 0 .
ERVRyY

2.3 Geotechnical |ssuef‘s

2.3.1 Design Concerns

Seven boreholes were. advance |

ggbt chmcal recommendanns fo£ d.evelopment of the site (Shannon & Wilson,
1997)." Desxgn concerns identified from this drilling program were liquefaction,
settlemen_; ~subsurface contamination.

The upper 5 o 60 ft of soil within the project area are loose and potentially
susceptible to hquefactlon during a strong earthquake. This liquefaction would
result in loss of shear strength and the capacity of the soil to support structures

on shallow foundations. This liquefaction could also result in lateral spreading

of these soils:6n the order of 6 to 12 inches. Consolidation of near-surface peats
“zand clays: from placement of 10 to 15 ft fill upon this material would result in
. surface'settlements of 1 to 3 ft. It is anticipated that this settlement would occur
- swithin the first two years following placement of the overlying fill. The
structures’ requirement for deep piles through contaminated areas may enhance
vertical migration of dense non-aqueous phase liquids (DNAPLs) along the

Current Site Conditions ' 2-14
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pilings. - Restrictions on construction activities to prevent contamination
migration to depth may include double casing and grouting systems incorporated
with the pilings and adjustments to building locations to avoid areas of gross
contamination.

2.3.2 Recommendations

Geotechnical recommendations made by Shannon & Wilson include the use of
deep foundations, floor slab supports and clean sand and gravel fill. A driven pile
foundation system using 18- or 24-inch-diameter concrete or stegl piles to a
maximum depth of 90 ft was recommended for the Quendall property, with lesser
depths required elsewhere within the project area. Flogr:slabs’ for all bulldmgs
and garages were recommended to be structurally Suppo;
foundations, and clean, free draining sand and gravel WAS'TEE
in future site filling. i,

2.4 Soil Quality

project area have been performed generatmg a larg lume of geologic and
chemical data. Comprehensive summari€s:gfiproj 1St
regulatory records and enwronmental*., have been‘\‘prowded in two Draft
Remedial Investigations (Woodward Clyde; :1;990 :and-Hart Crowser, 1996). This
existing data was incorporated with data collectedr*by RETEC during the due
diligence to develop an mterpretauon of upland soil conditions currently present
at the project area. R E

241

.!' -

‘.S' il Data Sources

as soﬂ;groundwater andA’:va"p'or analytical data. Figures showing data locations,
depths and\the results used to determine impacted soil volume outlines within

.the project aréaiwere provided in the Upland Constituents Memorandum (RETEC,
1997f).

Soil analytical data for the project area include 166 upland soil sampling locations
-where polynuclear aromatic hydrocarbons (PAH) data were obtained by either
-laboratory’ analyses using EPA Method 8270, field screening by gas

2 chromiatography (GC) Screen, Fluorescence Screen, or Immunoassay analytical
techniques. At several locations, multiple analytical techniques were used for the
same sample, allowing for a comparison of results between methods; this issue is

Current Site Conditions 2-15

CP 000968



Feasibility Study

discussed in Section 2.4.2 of this document. Soil samples for PAH analyses were
collected at multiple depths between the surface and a maximum sample depth
of 39.5 ft bgs. :

There were 123 upland soil sampling locations where PCP data were obtained by
either EPA Method 8270, EPA Method 8040 or GC Screen. Sample depths
ranged from the surface to 33.0 ft bgs.

There were 34 upland soil samplmg locations where benzene, toluene,
ethylbenzene and xylene (BTEX) data were obtained by EPA Method 8020, EPA
Method 8040 or GC Screen, with sampling depths ranging:between the surface
and 33.5 ft bgs. As all soil samples with detectable BE ncentrations were
located within PAH-impacted areas and BTEX:Iévels w Ativi y low BTEX
constituents were not considered further in determmmg thexare ingssoil
treatment. 5 -

There were 19 sample locations within the‘p'rdjéc'f -area where soil metals data
were obtained by EPA Method 6010. Soil+ sample avere collected at multiple
depths between the surface and 7.5 ft bgs. Detectedimetals in soil at the
Quendall and Baxter properties wereat or bel giilatory criteria or
background levels reported by Ecologys Natural BacKground Soil Metals
Concentrations in Washmgton_State and:were: not c0n51dered further.

Much of the interpretation, of soil condmons was made from information taken
from geotechnical and env1ronmenta1 soil bormg logs, monitoring well geologic
logs, and test pit soil. “descnptlons Theserlogs and field notes also provided
1nfonnauon concemmg field sobservations of soil and/or groundwater
: é presence of burled structures and debris remaining from

2.4.2 Data alldlty
Difféfenit types.of data were available for use in delineating impacted soil zones

within the projéct area. These were:

. Quantitg_a:‘five data developed using EPA Method laboratory analytical
techniques such as EPA Method 8020

» . Quantitative field screening methods such as immunoassay and
- .-absorbence which generally provide less accurate soil concentrations -

* Areas of known groundwater contamination and/or DNAPL
accumulation in groundwater wells

Current Site Conditions ' 2-16
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» Qualitative visual observations of soil conditions made by geologists
logging soil and monitoring well borings and test pits

* Qualitative historical information taken from documents describing
past activities and practices at industrial facilities within the project
area

A comparison of PAH results for those soil samples which were analyzed by both
laboratory EPA Method 8270 and field screening techniques indicated that field
screening results tended to overestimate soil concentrations by approxlmately a
factor of 10. However there was an 1nsufﬁc1ent numbef:0f dgta points in this

laboratory-
3d. 5011 ‘areas

measured concentrations. For the purpose,'
laboratory and ﬁeld screerung data were con

ct Relying only on
3 “the extent of 5011

areas, ﬁeld notat_ions of visible product in soil were
s¢and notauons of soil staining were considered
‘gréater;than 1,000 mg/kg.

€. areas, historical records indicated that soil
ut soil sampling points were sparse.

contam1nat10n was llkely,\'b

24.3 Impacted&f-f&‘}ﬂ;'c}_)jifl""-"Zone Determination
Using the field and’laboratory analytical data as well as field observations of soil

quality and historical accounts, areas of impacted soil within the project area were
- outlined. These areas were categorized as:

. - '« Baxter Lagoon
~ » Nearshore dense non-aqueous phase liquids (DNAPL)
« Farshore DNAPL
+ Total PAH (TPAH)concentrations exceeding 1,000 mg/kg CP 000970
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« PCP concentrations above 100 mg/kg
« Carcinogenic PAH (CPAH) concentrations above 1.0 mg/kg

Probable impacted soil zones for the project area are shown on Figure 2-5. These
probable areas are classified by their location or historical use as: Baxter Lagoon,
Baxter Nearshore and Farshore Process Areas, Quendall Pond, former May Creek
Channel, Still House and the North Sump. Only areal extent is shown on these
figures, but each soil zone has a third dimension extending to various depths.

Baxter Lagoon
Potential RCRA hazardous wastes at the pro]ect area a ted to wastewater

property. The J. H. Baxter Lagoon contams;'an}ésumated 19]
Listed Hazardous Waste sludge resulting from former 1ndustr1 ;
wood treating facility. In addition, there:m

sludge layer.

Nearshore DNAPL

However they are dlSt '

;d:from potential aquatic receptors.

TPAH Above 1, 000 mglkg

These 1mpacted soﬂrareas are those that are considered unlikely to have mobile

'DNAPL, but have TPAH soil concentrations above 1,000 mg/kg. These areas are

located on both: Quiendall and Baxter and generally encompass the DNAPL areas

(Figure 2-5). Though these areas could potentially impact groundwater quality
- "via soil leaching, they are considered to have lower priority, as there is no DNAPL
~and they are generally removed from potential aquatic receptors.

CP 000971
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PCP Above 100 mg/kg

PCP areas encompass 385 cy of soil which have confirmed PCP concentrations
above 100 mg/kg. These are located only on the Baxter property (Figure 2-5).
Although these impacted soil areas could potentially impact groundwater quality
via soil leaching, they are considered to have lower priority, as there is no DNAPL
and they are generally removed from potential aquatic receptors.

CPAH Above 1.0 mg/kg

_/_.

These areas extend over most of the Quendall Baxteraﬁand;r,fNorth Baxter
yipose no threat to

24.4

within the area. The depth range for each zone W
data, and were not uruform Selected pomts with'tl

zones, as well as the Baxter. Lagoon PCP abovefl 'O”mg/kg, and CPAH above 1.0
mg/kg zones. The volume of impacted sorlr ‘present in the Baxter Lagoon was
estimated at 500 cy, whrle the four PCP areas totaled 385 cy. As the PCP above

1‘
property the . PC nes are \mcluded w1th TPAH designations. All other
éstimated:, volurn mpacted soil and clean overburden for each soil
classrﬁcatlon areas ar, presented in Table 2-1.

In order- 10 evaluate the accuracy of the impacted soil volumes, probable and
possrble soil volur """yvere generated for the Quendall Property. This evaluation
~-was originally presej ted in the Upland Constituents Memorandum (RETEC, 1997f).
This evaluation. indicated that the DNAPL soil zones could be up to 50 percent
greater than used in preparing this FS. The TPAH above 1,000 mg/kg could be
up to 60 percent greater. These volume increases would proportionately change

~impacted and overburden soil volumes.

CP 000973
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245 Other Soil Issues

Soil and groundwater sampling performed at Pan Abode as part of the PQC due
diligence is described in detail in the Soil and Groundwater Analytical Results for Pan
Abode Report (RETEC, 1997h), which also includes references to previous
environmental and geotechnical investigations at the property. A slag-type
material used as fill was noted in geoprobe borings and test pits, as shown on
Figure 2-6. Data for underlying soil and groundwater did not show any adverse

impacts from this material.

2.5 Groundwater Quality

Past activities at the project area have resulted/"":
Chemical compounds detected in groundwa_,,‘_
PCP, and BTEX compounds. Saturated zone DNAPL‘?IS also ,

section.

The detected compounds were evaluate
concentration, frequency of detection, exce
criteria, and the cancer slope factor for carcmogens <
":hmlted to‘b'_

proposed that transport evaluations wﬂl b
chrysene. -

d: on maximum observed
‘applicable surface water
ased'on this analysis, it was
ne, naphthalene, and

Table 2-1 Estimated Impacted Soil and é;lii;apgé;\’/erburden Volumes

500 0

14,900 | 6,910

.. 82100 15210

" Baxter Nearshore 13620 0

I North Sump 5930 13,740
Stll Howse 20010 . 22,960

~ BaxterFarshore ~ 480: 0
=] >1,000 mg/kg TPAH 147,180 96,800
.51 mg/ky CPAH o 426,4%64;_—“_ 20,900

CP 000974
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3C|eanup Standards

Reserved.
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4Remedia| Technologies

! The intent of this section is to briefly describe a limited number of technologies
that are potentially applicable for the Port Quendall development. Certain
technologies will be assumed for describing and costing remedial alternatives later
in this FS. This selection does not preclude the use of other applicable
technologies for site remediation.

racticability and the

K ‘.;—:._
_*\"I

r each remedy, categories of

“of several diffe n SOll remedial technologies.

: sumptwe Remedies for Soils, Sediments and Sludges at Wood Treater Sites (EPA,
1995). These technologies are listed in order of preference outlined in the
Ecology MTCA Section 173-340-360.

CP 001001
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Excavation of contaminated soil is included as the initial element of several
remedial alternatives for the site. This excavation would require a planned
sequence for control of surface and groundwater, segregation and containment of
materials, stockpiling for treatment or other disposition, and excavation
backfilling and regrading. These activities may take place for several of the
remedial technologies discussed. For the unit cost comparisons in this section,
specific costs for each remedial technology apply to that soil treatment option
only, and do not include costs for excavation and stockpiling, dewatering and
water disposal, backfilling and compaction, or other related activities.

Destruction/Detoxification
a. Thermal desorption
b. Incineration (of LDR-listed ha
c. Bioremediation 3

IIL Separation - none considered?;

IV. Immobilization
a. StablhzaUOn 5

V. Disposal

remedial

$10 to $15 per ton
$10 to $20 per ton
$ 5to $10 per ton

ese"costs assume an excavation volume of at least 10,000 tons, such that some
economies of scale are achieved. For comparison purposes, we have also assumed

CP 001002
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that any excavation on the Port Quendall property will require dewatering with
water treatment and disposal.

4.1.1 Destruction/Detoxification -

Thermal Desorption

Thermal desorption is a proven and rapid means for treating soil contaminated
with petroleum hydrocarbons, PAHs, CPAHs and creosote. This technology uses
ambient air, heat, and mechanical agitation to separate volatile %d,.selmvolatlle
organic contaminants from excavated soils. Contaminted ﬁs'oll is heated to

temperatures ranglng from 400°Fto 1 OOO F, the eby g ater and volatile

treatment processes either condense the con
on carbon adsorption beds. Mobile therm:

ould be excavated and
ent. This action would

reduction in toxicity, my
site thermal desorptio A

an on-site th -__ma1_- unit are estimated at $40 to $50 per ton. Including
excavation-related costs, the cost of on-site thermal treatment would be
approximately-$65 to $95 per ton.

ite thermal treatment would also require a soil stockpiling and loadout area,
ell as an additional stockpile area for clean imported fill material.
Transportation of excavated untreated soils and return fill would require use of
public streets. Haul roads and truck traffic patterns for the export and import of

Remedial Technologies CP 001003 4-3
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soil would have to be established and maintained. Cost for treatment by the TPS
facility is estimated at $40 to $50 per ton, including the cost of trucking the
contaminated material to Tacoma and returning the treated soil to the site to be
used as fill. Including excavation-related costs, the cost of off-site thermal
treatment would be approximately $65 to $95 per ton.

Incineration

Treatment by incineration is a proven technology for sludges and liquid wastes
and has been demonstrated effective for organic constituents in Solflsf syParameters
affecting the mcmeratmn process mclude m01sture contenta’ and heatmg value of

ion process would
anent reduction

with a permitted mobile incinerator.
considered for incineration is potentially I; 1
Lagoon. The only material from the site tha
restncted (KO01) listed hazardous waste

Y OF 750 to $1,000 per ton of soil, including
and excavatlon related costs.

iinated with PAHs and PCP. The technology has not been
N for creosote- or coal tar-contaminated soils. Reported
destruction efﬁc1enc1es range from 50 to more than 90 percent. The most
common aplecatlon is land treatment, Wthh involves spreadmg a lift of 3011 over

réatment techmques In general, treatment takes 6 months to 1 year,
ependmg on climatic conditions and the soil/contaminant matrix.

CP 001004
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Costs range from $30 to $40 per cy, depending on the requirements for the
construction of the prepared bed and stormwater handling. This technology is
not considered applicable to the PQC project because of timing and space
considerations.

4.1.2 Stabilization/Solidification-Shallow Soil Mixing

Stabilization/solidification of contaminated soil using additive materials such as
cement, fly ash, and lime has been demonstrated effective in eliminating mobility
and leachability of hydrocarbons. In most cases, design level laboratory testmg
is required to determine the optimal mixing ratios @f, soilga

Stabilization can be completed either in situ or gx situ.

sure risk of site workers and nearby residents, and
for stockplle areas, loadout areas and heavy truck traffic on

o

e project site that are classified as containing a listed hazardous waste
or:which there are no land disposal restrictions in place could be excavated and
transported to a permitted hazardous waste landfill for disposal. These materials
may be generated from the tank farm or butt tank areas of the Baxter site.

Remedial Technologies C P On1005 4-5
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Hazardous materials disposed in a Subtitle C Resource Conservation and
Recovery Act (RCRA)-approved facility would be prevented from contaminating
the environment by placement in a secure, lined landfill. RCRA landfills are
equipped with liners and are capped to prevent off-site migration of
contaminants. Monitoring for leaks is also implemented to provide early
detection of leachate releases so that actions may be taken to safeguard human
health and the environment.

Disposal provides no reduction in the mobility, toxicity, or volume of hazardous
material However, the risk of exposure to the contaminangs at thessite would be

dust emissions and the potential for off-sit
stormwater runoff exist during excavation

Cost for disposal at a hazardous waste landft
of waste, including transportation depen’ )

$245 per ton.

41.4 Containment

Containment involves lea

and “hard” caps; such as buildings and asphalt. Some form of cap maintenance
is typlcally requ1red to ensure that its mtegnty is not affected by site use or

otential for contaminant m1grat10n to occur is lessened due to the reductlon in
infiltration. Both hard and soft caps are easily implemented, at a cost estimated
at $2 to $6 per square foot, not including maintenance costs.

CP
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Double-cased or Pre-grouted Pilings

The potential need to install deep piles (80 to 90 ft) for building foundation
structural support may require that a system be implemented to prevent DNAPL
migration to depth along the exterior of the driven piles. A double-cased pile
design would entail driving an oversize, open-end casing to a depth below the
level of contamination, with the contaminated soil inside the casing then
removed. The pile foundation would then be placed inside this casing and driven
to the required depth. The annulus between the pile foundation and the outer
casing would be grouted with a cement-bentonite slurry and thegouter casing
removed. The cement-bentonite slurry would prowde#%xthe Iow-permeablhty
barrier to DNAPL migration downward along the pile fo d’atlon

locatlon, with the grout material injected i
a depth below the contamination. The fi
through this grout, with the grout acting
downward migration. The cost to implemen

4.1.5

remedies, ensuring th:
subsurface condition

[érated schedule. The remedial technologies for groundwater
summarized in Table 4-2 are currently being considered.

Destri ctionlDetoxification

1dwater Extraction, Treatment, and Discharge

Groundwater extraction at the Port Quendall site is currently intended as a
backup measure to provide groundwater capture upgradient of a containment wall

Remedial Technologies 4.7
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should in-situ treatment not achieve the required criteria at the point of
compliance.

Table 4-2 Potential Remedial Technologies for Impacted Groundwater

L. Reuse and Recycling - none considered

II. Destruction/Detoxification
a. Groundwater extraction, treatment, and discharge
b. In-situ groundwater treatment
c. Natural attenuation

I Separation
a. DNAPL recovery

IV. Immobilization - none considere
V. Disposal - none considered

VL Containment
a. Physical barriers

VII. Institutional Controls,

dwater. Pump-and-treat systems may be
dlinidwater restoration, or may be configured
mment near the downgradient edge of the plume of

ving and treating the contaminated portion of the

ter extraction system will require treatment. Treatment
selected based upon site knowledge and Presumptive Response
~ Strategy and Ex-Situ’ Treatment Technologies for Contaminated Groundwater at CERCLA
Sites (EPA, 1996) and include the following;

Phase Separation
sequestering/Chelating/Complexing

Precipitation
+ Filtration
+ Aerobic Biological Reactors CP 001008
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«  Chemical or UV Oxidation
« Granular Activated Carbon Adsorption

Discharge alternatives include NPDES discharge to Lake Washington, re-injection
to groundwater, and Metro discharge to the Renton POTW. Temporary Metro
discharge permits for construction purposes typically are restricted to
approximately 60 gallons per minute (gpm). More long-term discharges for
groundwater treatment systems are typically restricted to 17 gpm although
variances may be sought. Metro discharge criteria are typically more}(lrement than
NPDES discharge or groundwater reinjection criteria. 4

treatment system. Precipitation or seque
used to prevent inorganic deposits, particul

to prevent biological growth. Biological ré:
used to pretreat the water prior to polishing b
as stand alone treatment if discharge is to th )
could be used for polishing of pretreated ater, as
be used as a stand alone water treatmentss

well with $2,500 per well in ainual oper

g

estimation purposes, v
dlscharge Blologxcal

wall where flow’paths converge prior to groundwater discharge to the lake.

In-situ air sparging is often an effective approach that combines air stripping in
place with-in-situ biodegradation. Air is injected into the groundwater, using
ssed air in a well bore that contains a screened section below the water
bl (typical depths are approximately 10 ft below the water table). Where the
contaminant is concentrated and particularly volatile (e.g., benzene, methane),

CP 001009
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the potential for migration of vapors can necessitate combining air sparging with
vacuum extraction in the vadose zone.

In-situ air sparging would elevate levels of dissolved oxygen in the formation and
stimulate degradation of dissolved-phase constituents by native organisms present
in the groundwater. Elevated dissolved oxygen levels would remain downgradient
of the air sparging and would continue to stimulate biodegradation of
constituents prior to discharge into Lake Washington.

Aeratlon would also raise the redox potentlal in the subsurface féncourag1ng

41’-

Qﬁrﬁr}etals (including
oundwater but

demonstrated that natural atte
Natural attenuation rates fo

olatile organic aromatic
dithe rates are generally in the
). These contaminants are

attenuation is occurring. Plumes undergoing
ly exhlblt zones of anaerobiosis near the source area,

! “increased concentrations of PAH or other specific
)acteria in areas with dissolved oxygen concentrations in the

n natural attenuation are similar to those for any other
iation process. The contaminants of concern must be sufficiently
odegradable, and the environmental conditions must be conducive to biological -
=3€tivity (e.g., adequate pH, nutrients, and a lack of chemical toxicity). As
described in Section 5.4, the potential applicability of natural attenuation to the
Port Quendall redevelopment project was evaluated in groundwater modeling and

Remedial Technologies . 4-10
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treatability work performed by RETEC. Based on the conservative assumptions
used in the modeling work, natural attenuation was assumed to have limited
applicability at the Quendall site for contamination from shoreline or nearshore
source areas.

4.2.2 Reuse/Recycling—DNAPL Recovery

There are three areas at the Quendall Terminals property where DNAPL has been
detected adjacent to or past the current Lake Washington shoreline. These areas
include the former May Creek channel, the Quendall Pond area and the North |
Sump. These areas are discussed in Section 2. Based on gk depth ‘and location
of the detected DNAPL and the bathymetry of, he lak( M, the DNAPL in

al to i diment quallty in
sinot:appear to have

reached the lake shoreline. Migrating DN
limited to depths sufficiently below the
sediment impacts unlikely.

ng DNAPL, that does not involve extensive
install subsurface trenches that intercept the various

sperforated HDPE DNAPL collection line is placed |
d the line is connected to a recovery sump. The

native soil or piping of native soil. The trenches in each
stalled to a depth of 20 to 25 ft. These trenches would be
installed using _‘1oslurry techniques, trench boxes, or using specialized trenching
equipment. Fhe approximate cost for installing a DNAPL recovery trench is $30
square foot. Additional costs would be incurred for pumping
piping, and operations and maintenance.

uipment,

|
CP 001011 }
|
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4.2.3 Containment—Physical Barriers

Physical containment is anticipated to be an integral part of any remedial
alternative that does not include treatment of all soil that exceeds surface water
protection standards. This physical containment wall will likely be placed upland
or nearshore along most of the Quendall Terminals property shoreline. A variety
of construction materials and installation techniques are available for physical
containment walls. For the Port Quendall project we will focus on slurry walls,
steel sheet piles, and HDPE sheet piles. Should in-situ soil mixing be used for soil
treatment, this technique may also be considered for physmal contfamment wall
installation. ; ;

Physical containment will prevent lateral migratt: owards the lake
and may assist in the containment and treatsiient of groufi '
be installed with gates at the top or bottomthat wouldf;llow cc

placed ina nearshore fill that is comprised.gfunco
Slurry walls are typlcally 3to4 ft thlck d have a

e type and amount
These admixtures

] 272:2) indicated a hydraulic conductivity of 1.5
(Starr, 1992). This rate may be expected to decrease
become clogged with silt. Steel sheet piles can be

ndicate that the:seépage rate varies from 6 x 10 to 3.3 x 10" gpm per foot of

interlock (GeoSyntec 1993). For a 30-foot-deep, 1,000-foot-long wall, the total

seepage rate would be approximately 4.5 x 10 to 2.5 x 102 gpm. This converts ot

.toa hydrau}xc conductivity of 1 x 10® to 6 x 10® cm per second. The primary Jﬁvl}‘:"}
viegarding HDPE sheet piles is whether they can be installed in dense soil

: igh cost relative to slurry wall and steel sheet pile walls. HDPE sheet, ﬁy

"-prles can be installed at a cost of $15 to $25 per square foot.

CP 001012
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1 4.2.4 Institutional Controls and Monitoring

Institutional controls and monitoring will be an essential feature of any remedial
alternative for the site. Long-term monitoring of groundwater will be required for
any in-situ treatment option.

| Property deeds could be restricted or have deed notices imposed to prevent any
| development of groundwater for drinking purposes within the affected portion of
| the site. Monitoring of groundwater quality would be conducted in conjunction

mechanieal«fo to dislodge and remove the dredged material. A
typical mechinical dredge consists of a suspended or manipulated
bucket lowered to the bottom that “bites” the dredge material and
raises, it'to the surface.

CP 001013

Remedial Technologies 4-13



Feasibility Study

Table 4-3 Summary of Screened Remedial Technologies

Media

Technology

Soil/Sediment

Excavation
Thermal Treatment
Incineration (IC001 wastes)
Subtitle C Landfilling (F-wastes)

In-Situ Soil Mixing

Bioremediation

Capping—Soil
Asphalt Concrete Pavement .
Synthetic Liners
Clean Fill

Capping—Sedime‘ﬁt

Insti tutlonal Con

e

Groundwater

Biosparging

Water Treatment

Phy ic I'Treatment

Coagulation/Flocculation
Sequestering/Chelating/Complexing
Filtration

Biological Treatment—Aerobic

| Chemical Treatment—Chemical or UV Oxidation
GAC Adsorptlon—l 24 pounds per 1,000 gallons

Sedimentation—Sediment Dewatering Ponds

Hydrauhc
Cutterhead
i Mechanical
Cable Arm
Excavation
NOTE:
Bold - Technology used in cost estimating.
CP 001014
Remedial Technologies 4-14
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o  Excavators. This is a sub-set of mechanical dredges which includes the
backhoe and loader, both of which are limited in reach capability.
Special closing buckets are available to reduce sediment losses and
entrained water during excavation. Excavators are usually applied to
dry or shallow water situations that can be accessed from shore-based
or limited-draft floating equipment.

» Hydraulic Dredging. Hydraulic dredges remove and transport dredged
matenals as a pumped sedunent water slurry The sedlment is

_different design styl‘res, the
grabs discrete volumes or

This low water content is hlghly important if
sediment disposal. Mechanical dredges provi

To limit water;quality degradation, the use of a specific type of mechanical
environmenta dredge the Cable Arm® (Model 100E) will be used for dredged
removal to -3t ambient bottom. The Cable Arm® clamshell has demonstrated
- successes infithe Great Lakes Cleanup demonstrations at Hamilton Harbor,
ioHydro and Toronto Harbor (SEDTEC, 1997), U.S. Navy at Pier D,
‘on, Washington, and at the Dow Chemical facility in Freeport, Texas.
§"unit presents the best option for sediment cleanup with minimal water
quality impacts.

CP 001015
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Conventional excavating equipment can be used for removing contaminated
sediment and debris in shallow water. Although normally land-based, the
excavator or backhoe can be positioned on a floating equipment spud-barge for
dredging. Large construction excavators are available locally and can handle 2-
to 3-cy buckets allowing dredging depths approaching 20 ft. Land-based dredging
could dispose dredged material into waiting trucks equipped with sealed beds,
while barge mounted excavators would require a haul barge similar to clamshell
dredging.

Mechanical dredging is the only dredging technology appropnatexﬂfer removal of
the 50 percent wood waste, heavy wood debris, and forswodted Grey Zone
sediments if dredgmg of these matenals is req "red i (_1 remedy. Umt

“Wood waste (above 50 percent) cannot be dredged using hydraulic
~ dredging.

CP 001016
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The cutterhead hydraulic pipeline dredge is selected for FS conceptual design.
This is the most common hydraulic dredge, with about 10 capable portable
dredges in the small to medium size range available in the Pacific Northwest.
Available operator experience and skills are high. Sediment remedial
investigations by others (U.S. Army Corps of Engineers, U.S. EPA, Environment
Canada) have rated highly the small cutterhead dredge for contaminated sediment
removal. The cutterhead is the only hydraulic dredge capable of effective
operations if debris is present.

Unit costs for hydraulic sediment removal of contaminated <Ediments are
dependent upon the particular remedial alternative sele' d Hut are generally
between $50 and $70 per cy. %

4.3.2 Capping

to a depth of 3 ft to isolate contaminang$;”
would place only 6 inches of materials.

d,_g: hydrauhc pipeline delivery
: defuser dozing, clamming or
e als to s ttle through the water column

washmg of barged cappm " mat

Based on con derations presented in the Sediment Technologies Memorandum
(RETEC, 1997t) the clamshell placement method is selected for the FS

and. con51stent placement of a cap at Port Quendall. Unit costs used for cap

plgcq_ment range between $8 and $14 per cy.

CP 001017
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4.4 Summary of Screened Remedial Technologies

A summary of technologies that will continue to be considered for inclusion in
remedial alternatives is provided in Table 4-3. Technologies that were used for
remedial alternative development, evaluation, and cost estimating are indicated
on the table in bold type. As this FS deals specifically with considerations for the
Port Quendall project, technologies not used in this FS are not precluded from
use during site remediation conducted under different development assumptions.

CP 001018
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Screening of Media-Specific
| Alternatives

This section provides a preliminary evaluation of remedial alternatives for the
Port Quendall development. Based on the affected media and inter-relationships
between the alternatives considered, the alternatives were divided into four
categories:

« A - Soil (Includes soil treatment, DNAPL recover
« B - Sediment (Includes mitigation)
e C - Groundwater

e D - Containment Wall

to a minimum level of protectiveness and whi€h*a
Port Quendall redevelopment project. Alternatives
that do not meet these project-specific eriteria have n excluded prior to the

n a relative comparison between each collection of media-
s«described below.

Implementability

The technical ability to implement and operate a remedial alternative was
Most alternatives selected included the use of conventional
logies with readily available equipment; therefore, most alternatives
valtated in this section are implementable. Rather than provide a simple rating
for each alternative, a brief discussion is provided in tabular form in the following

CP 001020
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sections. Other issues, such as schedule constraints of alternatives were also
considered under implementability.

5.1.2 Effectiveness

The evaluation of effectiveness included short-term effectiveness, long-term
effectiveness, protection of human health and the environment, and reduction in
volume, mobility, or toxicity. Rather than provide a simple rating for each
alternative, a brief discussion is provided in tabular form in the following sections.
Short-term effectiveness considers problems such as exposure of refn
construction workers to contaminants or physical & ange & Long-term
effectiveness considers the degree of certainty that 4l
successful. Protection of human health an, ]
reduction, and reduction in volume, mobility

contaminants rather than containment.

5.1.3 Cost
Costs were evaluated on a relative scale al and operations and
maintenance. A continuous scale of mmlmal to Vel as used to descnbe

costs. Detailed costs will only be |
presented in Section 6.

5.2 Soll Alternatives
g e:compi. & and evaluated in Table 5-1. Soil remedial

q’_—r

alternatives include s0f 1 DNAPL?recovery, and capping since these

three activities are_m

Altemgtlve A3 - All DNAPL

érnative A4 - All soil exceeding groundwater protection standards

s

« Alternative A5 - All soil exceeding Method B criteria

CP 001021
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: e
Table 5-1  Screening of Soil Remedial Alternatives
Alternative Soil Implementability Effectiveness Cost Comments
Number Treatment DNAPL Recovery Cap
A0 No soil treatment North Sump All areas exceeding Easy to implement Limited short-term Minimal capital cost Retained as the
Quendall Pond Method B criteria exposure for workers minimum protective
Former May Creek Minimal trenching Limited contaminant Significant O&M cost soil alternative
required volume reduction May require cased piles
Potential long-term or other development
exposure concerns considerations
Al Hazardous Waste North Sump Remaining areas Easy to implement Limited short-term Low capital cost Removal of listed
Quendall Pond exceeding

Former May Creek

Method B criteria

Minimal trenching and
excavation required

exposure for workers
Limited contaminant
volume reduction
Potential long-term
exposure concerns

Significant O&M cost

hazardous waste only
May require cased piles
or other development
considerations

exceeding
Method B criteria

excavation dewatering
and treatment

Likely requires temporary
sheet pile instaliation
along shoreline

exposure for workers
Significant contaminant
volume reduction
Limited long-term
€xposure concerns

A2 Nearshore DNAPL North Sump Remaining areas Requires excavation Some short-term Moderate capital cost  |Removal of soil that
Former May Creek exceeding dewatering and exposure for workers represents a
' Method B criteria treatment Some contaminant High O&M cost potential risk to lake
JLikely requires temporary volume reduction sediments and water
sheet pile installation ~ [Reduced long-term quality
along shoreline €xposure concerms Some development
considerations
A3 All DNAPL North Sump Remaining areas Requires extensive Significant short-term

High capital cost

Moderate O&M cost

Removal of all soil
wirh DNAPL deposits,

A4

ZZ0L00 dD

Alternative Screened Out

Screening of Media-Specific Alternatives
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As stated previously, all of these alternatives could be protective within the
context of a site-wide remedy. The extent of soil treatment and protectiveness
obviously increases throughout the alternatives. Implementability decreases as
larger portions of the site are treated and extensive dewatering is required for
conventional excavation techniques. Cost increases substantially and schedule
constraints become a concern as the soil treatment areas increase. Given the
complete analysis, Alternatives A4 and A5 were eliminated due to the high costs
and schedule constraints. Alternative A0, although not considered a preferred
alternative, was retained as a base case for the detailed evaluation. s

Alternative BO - Capping
Alternative B1 - CDF (2.9 acres)

temporary steel piles in
nearshore in conjunctio

_ase alternatlve is slightly more effective as additional
removed and destroyed but is extremely difficult to

Alternatives B1;B2, and B3 also all have similar costs; however, the costs increase
slightly with increased dredging and upland treatment. The capping alternative
ﬁls the least:cost alternative while the nearshore deep chase is the most expensive.
yping alternative was eliminated based on options expressed by Ecology

nearshore deep chase alternative was eliminated due to high capital costs,
schedule concerns, and the difficulty of implementation.

CP 001023
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Table 5-2 Screening of Sediment Remedial Alternatives
Alternative Sediment Implementabi—li(y Effectiveness Cost Comments
Number atrment )
BO
Bi Remove/Recycle Wetland Replacement” |Requires construction  |Some short-term Moderate capital cost  |[CDF outer wall would
: Wood Waste Gypsy Creek Realign of in-water berm exposure for workers ) contain all NAPL
CDF - 2.9 acres 2.9 acre CDF mitigation | with containment Short-term surface water |Moderate long-term seeps in nearshore
Dredge and CDF wall along outer quality concemns O&M costs
T-Dock shore Limited contaminant
Nearshore Toe May perform in situ volume reduction
Excavate Baxter Cove biological treatment  JReduced long-term
Grey Zone Natural in CDF €Xposure CONCerns
Recovery
B2 Remove/Recycle Wetland Replacement  |Easy to implement Some short-term Moderate capital cost  |Containment wall in
Wood Waste Gypsy Creek Realign exposure for workers water would contain
Contain Nearshore 0.5 acre fill mitigation  {Assumes containment  [Short-term surface water |Moderate long-term nearshore shallow
Benzene and NAPL wall along outer quality concerns O&M costs DNAPL
Dredge and Upland Mgint shore of cap Some contaminant Some NAPL remains
T-Dock volume reduction outside wall at depth
Nearshore Partial Reduced long-term
Excavate Baxter Cove £Xposure concermns
Grey Zone Enhanced
Natural Recovery
B3 Remove/Recycle Wetland Replacement  |More difficult to Some short-term High capital cost Upland containment
Wood Waste Gypsy Creek Realign implement exposure for workers wall would leave
Dredge and Upland Mgint May require temporary |Short-term surface water |Low long-term O&M some NAPL
Grey Zone piling in lake quality concerns costs uncontained
|T-Dock Schedule concerns due  [Some contaminant
Nearshore to max. to large volume and volume reduction
5 feet below mud line difficult excavation |Reduced long-term
Excavate Baxter Cove exposure concermns
o B4
O
-
[an 8
-t
Q
P
i

Alternative Sceened Out
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5.4 GroUndwater Alternatives

Groundwater remedial alternatives considered were: natural attenuation,
biosparging, and biosparging with pump-and-treat (hydraulic containment). All
of these alternatives are essentially used for containment, to prevent discharge of
impacted groundwater to Lake Washington surface waters. Both the biosparging
and pump-and-treat system would be installed in conjunction with a physical
containment wall.

All three alternatives use conventlonal technologles and as such? are easﬂy

system is much larger due to both capital an operatmg}expendi‘t
of this analysis is provided in Table 5-3.

attenuation. Conservative assumptions were used to
v'_th -2 hlgh degree of certainty for any remedies proposed

cgp'ta"ifnmatr
femoved (i.e. 5t
val'of all shoreline and nearshore DNAPL was determined to be
impracticable :during the remedy screening process, natural attenuation
(Alternative €0) was not included in the detailed evaluation of remedies.

2

of containment wall alternative is hlghly dependent on the choice of sediment

CP 001025
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Table 5-3 Screening of Groundwater Remedial Alternatives

Alternative Groundwater implementability Effectiveness Cost Comments
Number
Co
Cl Biosparge Easy to implement Minimal short-term Moderate capital cost  |Biosparge system along
, exposure for workers shoreline to treat
Some contaminant Moderate O&M cost groundwater prior
volume reduction to discharge to lake
Reduced potential
long-term exposure
concerns
C2 Biosparge and Easy to implement Minimal short-term High capital cost Pump-and-treat system
pump-and-treat Lots of maintenance exposure for workers used as back-up
likely due to high Some contaminant High O&M cost in event of water
iron and carbonate volume reduction quality exceedances
concentrations Reduced potential
long-term exposure
concerns

9z0L00 dO

Alternative Screened Out

Screening of Media-Specific Alternatives
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remedial alternative, with the exception of choosing to forego a containment wall.
The containment wall alternatives vary only based on alignment. Due to the
nature of the lakeshore environment, the depth of the containment wall will only
be to 30 ft, or completely penetrating the upper silty peat layer. The inability of
deeper walls to substantially impact groundwater fate and transport is discussed
in the Port Quendall Groundwater Model and Hydrogeologic Analysis of Alternatives
(RETEC, 1997u).

All containment wall alternatives are easily implemented and the effectiveness and
costs are similar as the only variable is length. The alternative for nés¢ontainment
wall was eliminated from consideration due to concerns al kgﬂg-_ﬁgfﬁanced DNAPL
mobilization during the proposed Port Quendall—“@gvelog Hent
loadings) and the high cost of conducting aggressive soili
be required to integrate these concerns byéPort Qu%ﬁﬁ ‘&nw
containment wall. A summary of the containment wall evaluati
Table 5-4. | 4

These alternatives include four s@il:
containment wall alternatives&”

CP 001027
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Table 5-4 Screening of Containment Wall Remedial Alternatives

REIEC

Alternative Containment Implementability Effectiveness Cost Comments
Number Walli
DO

D1

Upland Wall

Easy to implement

May use slurry wall or
sheet piling
techniques

Limited short-term
exposure for workers

No contaminant
volume reduction

Moderate long-term
NAPL migration
concerns

Moderate capital cost

Nearshore NAPL
would remain outside
wall

D2

Nearshore Wall
(0.5 acre cap)

Easy to implement

Slurry techniques may
may not be viable
in unconsolidated

fill

Limited short-term
exposure for workers
No contaminant
volume reduction
Low long-term
NAPL migration

concerns

Moderate capital cost,
may be high if
slurry techniques
are not viable

Shallow nearshore
NAPL would be
contained

D3

Nearshore Wall
(2.9 acre CDF)

Easy to implement

Slurry techniques may
may not be viable
in unconsolidated
fill

Limited short-term
exposure for workers

No contaminant
volume reduction

Minimal long-term
NAPL migration
concerns

Moderate capital cost,
may be high if
slurry techniques
are not viable

All nearshore NAPL
at Quendall Pond
would be contained

820100 dO

Alternative Screened Out
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Table 5-5 Screening Summary for Media-Specific Remedial Alternatives

Alternative A - Soil B - Sediment C - Groundwater D - Containment
Number Treatment DNAPL Recovery’ Cap Treatment Mitigation Wall
0 No soil treaunent North Sump All areas exceeding
Quendall Pond Method B criteria
Former May Creck
1 Hazardous Waste North Sump Remaining areas exceeding |Remove/Recycle Wood Waste (Wetland Replacement  |Biosparge Upland Wall
Quendall Pond Method B criteria CDF - 2.9 acres Gypsy Creek Realign
Former May Creek Dredge and CDF 2.9 acre CDF mitigation
T-Dock '
Nearshore Toe
Excavate Baxter Cove
Grey Zone Natural Recovery
2 Nearshore DNAPL North Sump Remaining areas exceeding |Remove/Recycle Wood Waste |Wetland Replacement  |Biosparge and Nearshore Wall
Former May Creek Method B criteria Cap Nearshore Benzene Gypsy Creek Realign pump-and-treat (0.5 acre cap)
Dredge and Upland Mgmt 0.5 acre fill mitigation
T-Dock
Nearshore Partial
Excavate Baxter Cove
Grey Zone Enhanced
Natural Recovery
3 All DNAPL North Sump Remaining arcas exceeding |Remove/Recycle Wood Waste |Wetland Replacement Nearshore Wall
Method B criteria Dredge and Upland Mgmt Gypsy Creek Realign (2.9 acre CDF)
Grey Zone
T-Dock
Nearshore to max.
5 feet below mud line
Excavate Baxter Cove
! 4
0
R
2
o)
—
o .
N
e
; 5

Alternative Screened Out or Cell Not Used
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Detailed Compilation and Analysis of
Alternatives

6.1 Compilation of Alternatives

This section includes the detailed evaluation of remedial alternatives carried
forward from Section 5. Following screening of media-specific remedial
alternatives in that Section, four soil and groundwater g\lternativ’ﬁeﬁ‘%" and three

Combmatlons that comprehensively addr
issues. A total of twelve remedy combinatiér
include the following:

Alternative #1:
ACO + BD1

Alternative #2:
ACO + BD2

Alternative #3:
ACO + BD3

Alternatzve #4:

Haz-‘érdous Waste Treatment and Upland
reatment/Disposal of Sediments

Nearshore DNAPL Treatment and CDFEF

Nearshore DNAPL Treatment and Nearshore Containment

CP 001031
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Table 6-1 Summary of Media-Specific Remedial Alternatives

BD - Sediment and Containment Wall

Alternative AC - Soil and Groundwater Alternative
Number Treatment DNAPL Recovery Cap Groundwater Number Treatment Mitigation Containment Wall
ACO No soil treatment  |[North Sump All arcas exceeding Biosparge with BDO
Quendall Pond Method B criteria pump-and-treat
Former May Creek as contingency
ACl Hazardous Waste  |North Sump Remaining areas exceeding|Biosparge with . BDi Remove/Recycle Wetand Replacement : |Nearshore Wall
Quendall Pond Method B criteria pump-and-treat Wood Waste Gypsy Creek Realign (2.9 acre CDF)
Former May Creek as contingency CDF - 2.9 acres 2.9 acre CDF mitigation
Dredge and CDF '
T-Dock
Nearshore Toe
Excavate Baxter Cove
Grey Zone Natural Recovery
AC2 Nearshore DNAPL |North Sump Remaining areas exceedingjBiosparge with BD2 Remove/Recycle Wetland Replacement ' (Nearshore Wall
Foniner May Creek Method B criteria pump-and-treat Wood Waste Gypsy Creek Realign (0.5 acre cap)
as contingency Cap Nearshore Quendall 0.5 acre fill mitigation
Dredge and Upland Mgmt
T-Dock : i
Nearshore Partial ;
Excavate Baxter Cove "
Grey Zone Enhanced
Natural Recovery
AC3 All DNAPL North Sump " [Remaining areas exceeding|Biosparge - no BD3 Remove/Recycle Wetland Replacement |Upland Wall
Method B criteria contingency required Wood Waste Gypsy Creek Realign
Dredge and Upland Mgmt
“Grey Zone |
T-Dock :
! Nearshore to max.
0 5 feet below mud line
O Excavate Baxter Cove
| S
o
o
- !
D !
o5
N
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Alternative #9: Nearshore DNAPL Treatment and Upland
AC2 + BD3 Treatment/Disposal of Sediments
e -Alternative #10:- - All DNAPL Treatment and CBF- - - -
AC3 + BD1
Alternative #11: All DNAPL Treatment and Nearshore Containment
AC3 + BD2

Alternative #12: All DNAPL Treatment and Upland Treatm, nt/Dlsposal of
AC3 + BD3 Sediments

" threshold of

short-term  effective
s are di

long-term  costs,
implementability. These iss

percent wood w _‘ste
capping of sediments in the DNR lease lands would not be performed. These
assumptlons were based on the status of dlscussmns with the Department of

___ncludéd in the detailed remedy evaluation based on agency opinions expressed
during the Port Quendall project meetings. The dredging of the grey zone has

CP 001033
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been included in the alternatives analysis pending the outcome of further testing
of this material.

6.2 Evaluation Criteria

Analysis of the four soil and groundwater alternatives and the three sediment and
containment wall alternatives selected for detailed screening will be based on the
following criteria, as specified in WAC 173-340-360(5)(d).

;f‘:..\;

6.2.1 Protectlon of Human Health and the Englron‘; ment

land use assumptions.

6.2.2 Long-term Effectiveness an(

The long -term effecuveness and permanenc

’ nllnlze¢waste remaining at the site such that long-
cessary"and relignce on institutional controls is

ort-term effectiveness criterion addresses the effects to human health and

¢'énvironment of the alternative during the construction and implementation

phase until remedial response objectives are met. Factors used in assessing short-
term effectiveness are:

CP 001034
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» Short-term risks posed to the commuruty during implementation of the
alternative

 Risks to site workers during implementation
« Environmental impacts that may be caused by implementation

» The length of time that the short-term risks may be required

¥

Treatment
The reductlon of tox1c1ty, mobxl_'

gl s that permanently and
of the hazardous substances

plementability criterion includes an evaluation of the technical and
nistrative feasibility of implementing the alternative and the availability of
ous services and materials required for implementation. Technical feasibility
includes the ease with which alternatives may be constructed, operated, and
monitored. Administrative feasibility is based upon such things as coordinating

Detailed Compilation and Analysis of Alternatives . 6-5
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with other agencies, obtaining permits or meeting requirements for on-site and
off-site activities, and identifying the availability of the prospective technologies.

Implementability will be evaluated qualitatively relative to other remedial
alternatives. The use of innovative technologies or requirements for temporary
shoring, dewatering, or in-water construction will have reduced levels of
implementability. The use of conventional technologies in a conventional manner
will increase the implementability.

6.2.6 Cost and Cost Effectiveness

Cost estimates were prepared for implementation of €
estimates include capital costs plus the pre
maintenance costs amortized over the expec
cost estimates and a list of the assume
assumptions are provided in Appendix A. !
soil and groundwater (AC) alternatlves is pr

“Probable Upper” costs.
prov1ded throughout the FS

:_ggrgenerrc unit costs, vendor information, conventional
des and prior experrence The actual cost of the alternatxve

conditions, fina r‘_,]ect scope, the 1mplementat10n schedule, and other variable
factors. This 'crltenon will provide information for the comparison of cost
effectiveness _mong alternatives.

1"_cbsts were estimated for each alternative that involves the design and
trtiction of facilities or the one-time costs of short-term remediation efforts.
*‘Examples of items included in the capital costs include:

CP .001036
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Table 6-2 Soil and Groundwater (AC) Remedial Alternatives Cost Estimates

ACO - No Soil AC1 - Hazardous AC2 - Nearshore
Treatment Waste DNAPL AC3 - All DNAPL |
Soil Treatment $0 $702,945 $3,072,071 $9,894,458
Mobilization/Site Prep 506,674 506,674
Hazardous Waste 702,945 702,945 702,945
Quendall Pond 1,862,452 1,862,452
Former May Creek 1,306,380
Baxter Nearshore 1,513,787
North Sump 908,208
Still House 2,302,929
Baxter Farshore 483,108
Baxter Farshore 307,975
DNAPL Recovery $1,868,320 $1,868,320 $1,405,136 $941,952
Mobilization/Site Preparation 63,500 63,500 63,500 63,500
North Sump 878,452 878,452 878,452 878,452
Quendall Pond 463,184 463,184
Former May Creek 463,184 463,184 463,184
Cap $2,931,601 $2,931,601 $2,811,398 $1,968,875
Mobilization/Site Preparation 63,500 © 63,500 63,500 63,500
Quendall Pond 120,203 120,203
Former May Creek 134,097 134,097 134,097
Baxter Nearshore 123,017 " 123,017 123,017
North Sump 113,876 113,876 113,876
Still House 371,074 371,074 371,074
Baxter Farshore 100,459 100,459 100,459
Other Method B Exceedances 1,905,375 1,905,375 1,905,375 1,905,375
') Groundwater $5,305,130 $5,305,130 $5,305,130 $1,973,726
v Biosparging 999,167 999,167 999,167 999,167
Groundwater Extraction 3,331,404 3,331,404 ' 3,331,404
8 Institutional Controls/Monitoring 974,559 974,559 974,559 974,559
=N .
8 TOTAL COST $10,100,000 $10,800,000 $12,600,000 $14,800,000
~

Detailed Compilation and Analysis of Alternatives
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Table 6-3 Sediment and Containment Wall (BD) Remedial Alternatives Cost Estimates .

BD2 - Containment

BD3 - Nearshore

BD1 - CDF (2.9 acres) (0.5 acres) Removal
Sediment Remediation $5,630,206 $7,551,655 $11,005,972
Mobilization/Site Preparation 486,600 486,600 486,600
Remove/Recycle Wood Waste 2,201,595 2,201,595 2,201,595
Grey Zone Dredging ' 3,603,727
Grey Zone Natural Recovery 254,983
Grey Zone Enhanced Recovery 462,530
CDF, Dredge T-Dock & Nrshr 2,544,972
Containment, Dredge Nearshore 2,441,045 )
T-Dock Dredging 1,817,829 1,817,829
Nearshore Dredging (6' max) 2,754,165
Baxter Cove 142,056 142,056 142,056
Mitigation $1,524,000 $1,524,000 $1,016,000
Wetland Replacement 508,000 508,000 508,000
Gypsy Creek Realignment 508,000 508,000 508,000
For CDF (2.9 acres) 508,000
For Containment (0.5 acres) 508,000
Containment Wall $1,327,500 $1,256,250 $1,173,333
Upland Wall 1,173,333
Nearshore Wall 1,256,250
CDF Outer Wall 1,327,500
TOTAL COST $8,500,000 $10,300,000 $13,200,000

8€01L00 dO
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. Groundwater treatment facilities
» Dredging of impacted sediment
 Installation of a cap

e Treatment of soil

» Engineering and construction management associated with the above
tasks

of years to accomplish its objectives. Exam
costs are those costs associated with:

e Long-term operation of a biospargi
utilities

tWas assumed that operation of

a contmgent groundwate _ tracu r}Vand treatment system and natural recovery
' ) All other long-term

ultlple “alternatives, it is necessary to utilize calculation
t a future operating and maintenance cost is not as

worth cost of future expenditures. Present worth is defined as
1oney that could be invested now and that would provide
including returns from investment, to pay for a defined future
I'expenditures. These calculations were performed using the @PV
built-in functlon for the spreadsheet software package. The following formula is

RI(1 + i) - 1]
i(1 + iy

P =

CP 001039
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where P = Present worth of a uniform series of annual expenditures
R = Annual expenditure
I = Return on investment

N = Number of annual expenditures in the series

Cost effectiveness is a measure of practicability. A cleanup alternative is not
considered “practicable” if the incremental cost of the alternative is “substantial
and disproportionate to the incremental degree of protection this alternative
would provide” (WAC 173-340-360(5)(d)(vi)).

6.2.7 Community Acceptance

Commumty acceptance refers to the type fof
community on the proposed CAP

6.3 Evaluation of Soil and Grotin
AIternatives

6.3.1

) and the North Sump. Capping will be
:Quendall and Baxter properties. The cap will consist
er. and elther development features or an otherwise

a bioade may be introduced to prevent biofouling. Water discharge is estimated
to be at a rate of 100 gpm and will be discharged to Metro.

CP 001040
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~

| Table 6-4 Detailed Evaluation of Soil and Groundwater Remedial Alternatives

REIEC

“Reduction in
Alternative Long-Term Short-Term Mobility, Toxicity Ability to Cost
Effectivhess Effectivness and Volume Implement
ACO Potential long-term Limited short-term Minimal contaminant |Easy to implement $10.4 M
No Soil Treatment exposure CONncerns exposure for workers volume reduction
(O tons PAH)
TPAH 95% UCL
9,862 mg/kg
LOW HIGH LOW HIGH
ACl Potential long-term Limited short-term Minimal contaminant |Easy to implement $11.1 M
Hazardous Waste eXposure cConcerns exposure for workers volume reduction
Treatment (9 tons PAH)
TPAH 95% UCL
5,169 mg/kg
LOW HIGH LOW HIGH
AC2 Reduced long-term Some short-term Limited contaminant  |Requires temporary $128 M
Nearshore DNAPL exposure concerns exposure for workers volume reduction piling and dewatering |Excavation & Thermal
Treatment near receptor (174 tons PAH) for excavation
TPAH 95% UCL
3,601 mg/kg
$12.6 M
MODERATE MODERATE MODERATE MODERATE In-Situ Stabilization
3 Limited long-term Significant short-term  [Significant contaminant [Requires temporary $14.3 M
All DNAPL exposure concerns - exposure for worlkers volume reduction piling and dewatering |Excavation & Thermal
, Treatment (543 tons PAH) for excavation
258 TPAH 95% UCL
1 886 mivkg
! $15.6 M
Q! HIGH LOW HIGH LOW In-Situ Stabilization
2 L :
-+ Notes: All remedies meet the minimum threshold of effectiveness provided that they are applied in conjunction with suitable

groundwater and containment wall remedies.

Detailed Compilation and Analysis of Alternatives
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This alternative receives a low rating for long-term effectiveness because the only
reduction in contaminants will occur via groundwater treatment. Short-term
effectiveness is high because only limited exposures will occur and the alternative
is highly implementable.

6.3.2 Alternative AC1 - Hazardous Waste Treatment

Alternative ACI includes excavation and off-site incineration of KOO1 soil from

Baxter Lagoon. DNAPL recovery trenches will be installed at the Former May

Creek Channel Quendall Pond and the North Sump. Capplng wﬂl;be performed
4IT°

properties.

A combination of biosparging and pump-a
described for Alternative ACO. :

Lagoon.
proximity and the pr
performed for most, of

'ner mo ,;l‘lty compounds Capplng will be

decreased shghtly diie to the need for temporary sheet piling and dewatering for
excavation. The reduction in contaminant volume remains low (147 tons),
although the treatment of Quendall Pond removes the material that represents
~the greatest tisk due to proximity, mobility, and toxicity. The TPAH 95 percent
UEEWill decrease to 3,601 mg/kg, a 63 percent reduction from initial conditions.
‘he*additional cost for treatment of Quendall Pond is approximately $1.9
million.

CP 001042
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6.3.4 Alternative AC3 - All DNAPL Treatment

Additional soil treatment areas in this alternative include: Former May Creek
channel, Still House, North Sump, Baxter Nearshore, and Baxter Farshore. A
DNAPL recovery trench is included at the North Sump and capping will be
performed for all areas where soil is not treated.

Due to the more extensive soil treatment, only in-situ biosparging will be
implemented for groundwater treatment. This system will be installed along the

downgradient side of the site for containment, as described for Altefnative ACO.

This alternative ranks highest for long-term seffective nd reduction in
mobility, toxicity, and volume. This is due €n
treatment that removes a total of 543 tong
effectiveness and implementability are the
extensive dewatering and treatment requi
percent UCL decreases to 886 mg/kg, a

conditions.

CP 001043
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Figure 6-1 TPAH Impacted Soil Volumes and Related UCLs
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Table 6-5 Soil Volume and Statistical Data Summary

Pounds PAH Per | Treated
Benzene | Naphthalene | Chrysene | TPAH 1,000 Tons PAH
Treated Soil Area |95% UCL| 95% UCL | 95% UCL | 95% UCL Total | impacted Mass
(nglkg) | (mglkg) | (mglkg) | (mglkg) | Soll (tons)
No Treatment 322 2,337 116 9,862 0
Hazardous Waste 322|267 22 5169| 350 9
Nearshore DNAPL | 322 180 15[ 3,601
All DNAPL 284 133 9 886
TPAH >1,000 150 26 5 488
mg/kg '
6.4.1 Alternative BD1 - CDF

This alternative includes the construction of’
containment wall will be installed near the.ou ‘ of the CDF to contain

ed sediment from the

wall along the outer extent will contain the most hxghly impacted sediments and
most of the nedrshore DNAPL seeps; some subsurface DNAPL seeps will remain
beyond the. containment wall. The T-Dock area and the Quendall nearshore area
: sthie containment cell will be dredged and treated or disposed upland

Apprdprlate mitigation for the 0.5-acre containment cell will be performed.

CP 001045
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Table 6-6 Detailed Evaluation of Sediment and Containment Wall Remedial Alternatives

RETEC

Reduction in

Alternative Long-Term Short-Term Mobility, Toxicity Ability to Cost Notes
Effectivness Effectivness and Volume Implement
BID1 Only North Sump Some short-term Limited volume reduction [Requires construction  |$9.6 M Contains all impacted
CDF remains long-term exposure for workers since PAH-impacted of in-water berm Mechanical sediment and NAPL
concern sediment is contained except North Sump
$9.5 M
HIGH MODERATE LOW MODERATE Hydraulic
BD2 North Sump and Some short-term Significant PAH Requires placementof |$11.1 M Some NAPL remains
Nearshore Containment Quendall remain as exposure for workers volume reduction containment area Mechanical beyond wall at North
long-term concerns in-water Sump and Quendall
$11.3 M
MODERATE MODERATE MODERATE MODERATE Hydraulic
BD3 Only North Sump Some short-term Near complete PAH Requires extensive $13.5M Removes all impacted
Dredging remains long-term exposure for workers volume reduction dredging in the Mechanical sediment
concern Quendall nearshore NAPL remains at North
$13.7 M Sump and Quendall
HIGH MODERATE HIGH MODERATE Hydraulic
),
o
o
o
—
o
iy
n
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This alternative was rated moderate in each evaluation category. There is some
volume reduction due to upland destruction of contaminants in T-Dock and some
Quendall nearshore sediments. Long-term effectiveness is less than Alternative
BD1’s since some subsurface DNAPL seeps will remain outside the containment
wall in the Quendall nearshore. This alternative costs approximately $1.8 million
more than Alternative BD1.

6.4.3 Alternative BD3 - Dredging

This alternative includes dredging and upland management of the
T-Dock area, and the Quendall nearshore. Subsurface DINAPL
in the Quendall nearshore area and the contaiy ment v_v'

rey Zone, the
ps will remain
'e placed on the

for any remaining impacted soil.

This alternative ranks high for long-term ‘¢
More nearshore DNAPL remains uncontaing

Iternative. Short-term
te. This alternative

ble:6 h7 provides a summary evaluation and
vide alternatives. Figures 6-2 through 6-13
\erpretatlon of how the site will remain following

CP 001047
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Table 6-7 Summary Evaluation of Site-Wide Remedial Alternatives

oteWide | | ong-Term | Short-Term | Reduction in Mobility, | Ability to Cost
. Effectiveness | Effectiveness Toxicity and Volume {mplement
Alternative )

1 Alternative #1 Low High Low High $18.6 M
-ACO + BDI High Moderate Low Moderate

Alternative #2 Low High Low High $20.0 M
- ACO + BD2 Moderate Moderate M%l::é;?ite

Alternative #3 Low High S $23.3 M
-ACO + BD3 High Moderate Moderate

Alternative #4 Low High ;

-ACl + BD1 High Moderate

Alternative #5 Low High

-ACl + BD2 Moderate Moderate

Alternative #6 Low High High $24 M
-ACl + BD3 High Moderate i Moderate

Alternative #7 Moderate Moderate | Moderate $21.1 M
-AC2 + BDlI High Moderate > Moderate

Alternative #8 Moderate Moderate $229 M
-AC2 + BD2 Moderate Moderate

Alternative #9 Moderate Moderate $25.8 M
-AC2 + BD3 High Moderate

Alternative Low $23.3 M
#10- AC3 + Moderate

BDI1

Alternativ High Low $25.1 M
#11 - A Moderate Moderate

BD2

Ajternative i High Low $280M
#12-AC3 + ' High Moderate

BD3 E

All remedies minimum threshold of protectiveness.
CP 001048
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7Summary and Discussion

This Feasibility Study is subject to the disclaimer found in Section 1.3. The
study was prepared for the Port Quendall Company as part of the due diligence
related to the potential purchase of the J.H. Baxter, Quendall Terminals, Pan
Abode and Barbee Mill properties. The Baxter and Quendall properties currently
require cleanup under the Washington State Model Toxics Control Act (MTCA).
The primary focus of the FS was to evaluate cleanup alternatives for those two
properties. In addition, Ecology expressed concern regardingéthe potential
presence of wood waste in harbor area sediments adjacentat Sihe Barbee Mill
: 'Mlll owners and

‘The purpose of this Feasibility Study was to  the range of cOst
with cleaning up the properties in a manner rotective of human health
and the environment and which is consistp‘_. \ tproposed Port Quendall

s and ARARs and being protective
he:alternatives vary in the way in which
sriie alternatives rely predommantly on

CP 001062
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7.2 Pro-Forma Analysis

RETEC developed a “most probable” least cost associated with site cleanup for
the Baxter and Quendall properties and for management of sediments adjacent
to Barbee Mill. The remedies included in the “most probable” cost are based on
the work completed to date and based on opinions expressed by Ecology and the
other resource agencies during the Port Quendall project meetings. The use of
other remedies may be equally protective and appropriate for other development
assumptions, or after additional testing or regulatory analysis. Uncertainties
associated with the cost estimate were identified and bounded by n

Off-site incineration of Baxter Lagoo
matenals are designated as KOO1 wistes)

cleanup levels
Excavation and on-si
from Baxter Cov
Wetland mitig
. Long-term gr

remedy is estimated at $5.7 million. The most
, assoc1ated w1th this remedy are related to the

w2

"and costs couldiincrease. We have added an uncertainty factor of 1.7 to all of the
ayation volumes to develop an upper range cost estimate for this
alternative The use of an area-based remediation action would decrease this risk.

W5 additional risk factors are whether a backup groundwater extraction and
atthent system will be required, and what groundwater extraction rates will be
associated with such a system. Based on the results of modeling work conducted
by RETEC for the Baxter property, we believe that natural attenuation will be

Summary and Discussion 7-2

O
gy,
Cl
o
P
Q)
o)
w



Feasibility Study

Table 7-1 Remedial Action Cost Summary, Baxter and North Baxter Properties

Probable Probable
Least Cost Upper Cost

Mobilization/Site Preparation 444,500 508,000
Demolition 189,230 189,230
Soil Treatment (Thermal Desorption)

Hazardous Waste Excavation and Incineration 702,945 1,555,052

Baxter Nearshore 1,513,787 2,853,148

Baxter Farshore 483,108 952,398

Drip Tracks 223,520 : 426,466

Barker Area 84,455 - 144,717
Capping

Baxter Nearshore 123,017 136,843

Baxter Farshore 100,459 114,285

Remainder of Method B Exceedance Areas 657,449 671,275
Sediment - Baxter Cove 142,056 247,469
Mitigation 508,000 508,000
Institutional Controls & Monitoring 532,396 1,002,619
SUBTOTAL (Soil Removal and Capping) $5,700,000 $9,300,000
Groundwater Extraction & Treatment $1,148,405 $3,165,814
TOTAL COST $6,900,000 $12,500,000

NOTE: Estimate assumes clean fill is still available at no cost from Cedar River dredging

CP 001064

Summary and Discussion 7-3



Feasibility Study

effective at meeting groundwater cleanup requirements after the soil removal
actions described in the “most probable” scenario have been conducted.
However, there is limited precedent for agency acceptance of this type of remedy
at other wood treating sites in the state. Therefore, we have included the costs
of a groundwater extraction and treatment system as a contingency for this

property.

After all of the uncertainty factors have been included, the upper bound on the
Baxter remediation costs is estimated to be $12.5 million.

Quendall Terminals

impact” development, which could ingliide
structures. Under this scenario, the n ed for “e
contamination could be minimized,
impact soils would not be require

“thermal treatm_ﬁ’nt of DNAPL- -impacted soﬂs are assumed under this alternatlve
Based on this,extensive removal action, the need for DNAPL recovery is greatly

Ients are removed by dredgmg, including PAH-contaminated sediments at
oth the T-Dock and nearshore areas, the sediments containing >50 percent
wood waste and also the grey zone sediments. Under this alternative, the

Summary and Discussion : 7-4
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Table 7-2

REIEC

Remedial Action Cost Summary, Quendall Terminals Property
Low Impact Development High Impact Development
Probable Least Probable Upper Probable Least Probable Upper
Cost Cost Cost Cost

SOIL AND GROUNDWATER _

Soil Treatment $0 $0 $6,886,643 $12,767,538
Mobilization/Site Prep 506,674 570,174
Quendall Pond 1,862,452 3,419,617

Former May Creek 1,306,380 2,395,655
North Sump 908,208 1,754,316
Still House 2,302,929 4,627,777

DNAPL Recovery $1,868,320 $1,924,221 $941,952 $969,903
Mobilization/Site Preparation 63,500 63,500 63,500 63,500
North Sump 878,452 906,403 878,452 906,403
Quendall Pond 463,184 477,159
Former May Creek 463,184 477,159

Cap $2,050,676 $2,050,676 $452,025 $452,025
Mobilization/Site Preparation 63,500 63,500 63,500 63,500
Quendall Pond 120,203 120,203
Former May Creek 134,097 134,097
North Sump 113,876 113,876
Still House 371,074 371,074 ‘

Other Method B Exceedances 1,247,926 1,247,926 388,525 388,525

“roundwater ' $5,305,130 $5,305,130 $1,973,726 $1,973,726
Biosparging 999,167 999,167 999,167 999,167
Groundwater Extraction 3,331,404 3,331,404
Institutional Controls/Monitoring 974,559 974,559 974,559 974,559

Subtotal (Soil and Groundwater) $9,224,125 $9,280,027 $10,254,346 $16,163,192

SEDIMENT AND CONTAINMENT WALL -

Sediment Remediation $5,470,150 $7,319,163 $10,845,916 $18,381,900
Mobilization/Site Preparation 468,600 468,600 468,600 468,600
Remove/Recycle Wood Waste 2,201,595 3,305,351 2,201,595 3,305,351
Grey Zone Dredging 3,603,727 5,992,146
Grey Zone Natural Recovery 254,983 254,983
CDF, Dredge T-Dock & Nrshr 2,544,972 3,290,228
T-Dock Dredging 1,817,829 3,387,749
Nearshore Dredging (6' max) 2,754,165 5,228,054

Mitigation $1,016,000 $1,016,000 $508,000 $508,000
Wetland Replacement 508,000 508,000 508,000 508,000
For CDF (2.9 acres) 508,000 508,000

Containment Wall $1,327,500 $1,327,500 $1,173,333 $1,255,000
Upland Wall 1,173,333 1,255,000
CDF Outer Wall 1,327,500 1,327,500

Subtotal Cost (Sediment and $7,813,650 $9,662,663 $12,527,249 $20,144,900
Containment Wall)

TOTAL COST $17,000,000 $19,000,000 $23,000,000 $36,000,000

CP 001066

Summary and Discussion \

7-5



Feasibility Study

confined disposal facility for sediments has been removed and the containment
wall is located on the upland portion of the site.

The estimated cost of the “high impact” alternative is $23.0 million. However,
there are substantial cost uncertainties related to this alternative. These
uncertainties are associated with the volumes of impacted soil which are removed,
the costs of DNAPL recovery and the costs of conducting the sediment removal
action. There is still significant work to be completed with the regulatory
agencies to develop a consensus on remedial approaches to the wood waste and

contaminated sedlments found off shore of Quendall Wlth thesegiincertainties,

presented in the FS.

CP 001067
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Table A-1 Soil and Groundwater (AC) Remedial Alternatives Cost Estimates

ACO - No Soll Treatment

AC1 - Hazardous Waste

AC2 - Nearshore DNAPL

AC3 - All DNAPL

$14,800,000

Probable Probable Probable Probable Probable Probable Probable - Probable
Least Cost Upper Cost Least Cost Upper Cost Least Cost Upper Cost Least Cost prer Cost
Soil Treatment $0 $0 $702,945 $1,555,052 $3,072,071 $5,544,843 $9,894,458 $18,699,320
Mobilization/Site Prep 506,674 570,174 506,674 570,174
Hazardous Waste 702,945 1,555,052 702,945 1,555,052 702,945 1,555,052
Quendall Pond 1,862,452 3,419,617 1,862,452 3,419,617
Former May Creek 1,306,380 2,395,655
Baxter Nearshore 1,513,787 2,853,148
North Sump 908,208 1,754,316
Still House 2,302,929 4,627,777
Baxter Farshore 483,108 952,398
Baxter Farshore 307,975 571,183
DNAPL Recovery $1,868,320 $1,924,221 $1,868,320 $1,924,221 $1,405,136 $1,447,062 $941,952 $969,903
Mobilization/Site Preparation 63,500 63,500 63,500 63,500 63,500 63,500 63,500 63,500
North Sump 878,452 906,403 878,452 906,403 878,452 906,403 878,452 906,403
Quendall Pond 463,184 477,159 463,184 477,159
Former May Creck 463,184 477,159 463,184 477,159 463,184 477,159
Cap $2,931,601 $2,973,079 $2,931,601 $2,973,079 $2,811,398 $2,852,876 $1,968,875 $1,982,701
1 Mobilization/Site Preparation 63,500 63,500 63,500 63,500 63,500 63,500 63,500 63,500
Quendall Pond 120,203 120,203 120,203 120,203
Former May Creek 134,097 134,097 134,097 134,097 134,097 134,097
Baxter Nearshore 123,017 136,843 123,017 136,843 123,017 136,843
North Sump 113,876 113,876 113,876 113,876 113,876 113,876
Still House 371,074 371,074 371,074 371,074 371,074 371,074
Baxter Farshore 100,459 114,285 100,459 114,285 100,459 114,285
Other Method B Exceedances 1,905,375 1,919,201 1,905,375 1,919,201 1,905,375 1,919,201 1,905,375 - 1,919,201
Groundwater $5,305,130 $5,305,130 i$5,305,130 $5,305,130 $5,305,130 $5,305,130 $1,973,726 -$1,973,726
Biosparging 999,167 999,167 999,167 . 999,167 999,167 999,167 | 999,167 «:~x. 999,167
Groundwater Extraction 3,331,404 3,331,404 3,331,404 3,331,404 3,331,404 3,331,404 | T
Institutional Controls/Monitoring 974,559 974,559 974,559 974,559 974,559 974,559 974,559 974,559
TOTAL COST $10,100,000 $10,200,000| $10,800,000 $11,800,000] $12,600,000 $15,100,000 $23,600,000
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Table A-2 Sediment and Contalnment WaII (BD) Remedlal Alternatives Cost Estlmates

-BD1 - CDF (2 9 acres)

~BD2- Containment (0. 5 acres)

"BD3 - Nearshore Removal .. .

Probable Probable -~ |~ Probable Probable Probable
_ Least Cost Upper Cost Least Cost Upper Cost Least Cost Upper Cost
? Sednment Remediation $5,630,206 . $7,584,631 $7,551,655 $12,435,492 $11,005,972 $18,647,369
,Mobxhzatxon/Slte Preparation 486,600 486,600 486,600 © 486,600 486,600 486,600
- Remove/Recycle Wood Waste 2,201,595 3,305,351 2,201,595 3,305,351 2,201,595 3,305,351
', - Grey.Zone Dredging _ : D 3,603,727 5,992,146
‘| = Grey Zone Natural Recovery 254,983 254,983 | '
: | - Grey Zone Enhanced Recovery 462,530 462,530
]~ CDF, Dredge T-Dock & Nrshr 2,544,972 3,290,228 x
.. Containment, Dredge Nearshore 2,441,045 4,545,793
-T-Dock Dredging 1,817,829 3,387,749 1,817,829 3,387,749
.-Nearshore Dredging (6 max) : _ : 2,754,165 5,228,054
. ‘Baxter Cove : 142,056 247,469 142,056 247,469 142,056 247,469 |
: Mmgatxon $1,524,000 $1,524,000 $1,524,000 $1,524,000 $1,016,000 $1,016,000
; Wetland Replacement 508,000 508,000 508,000 508,000 508,000 508,000
Gypsy Creek Realignment 508,000 508,000 508,000 508,000 508,000 508,000
- For CDF (2.9 acres) 508,000 508,000 '
- For Containment (0.5 acres) 508,000 508,000
- IContainment Wall $1,327,500 . $1,327,500 $1,256,250 $1,256,250 $1,173,333 $1,173,333
*] Upland Wall ' : 1,173,333 1,173,333}
il ‘Nearshore Wall 1,256,250 1,256,250 | '
] CDF Outer Wall 1,327,500 1,327,500 '
TOTAL COST $8,500,000:  $10,400,000|  $10,300,000  $15,200,000 | . $13,200,000 . $20,800,000|

~ e e
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PROBABLE LEAST SITE REMEDIATION COST ESTIMATE

BAXTER AND NORTH BAXTER PROPERTIES
PORT QUENDALL DEVELOPMENT

Material Handling Assumptions:
Hazardous Waste (Baxter Lagoon)
Baxter Nearshore
Baxter Farshore
Drip Tracks
Barker
Baxter Cove

Capping Area Assumptions:

Total Area Exceeding Method B

Area to be Capped with Liner and Fill
Area Covered by Development Features
Area to be Capped with 3 feet of Clean Fill

Cost Estimating Parameters & Methodology:
Interest Rate
Soil Density (in situ)

Excavation and Backfilling
Mobilization
Excavation/Stockpiling
Excavation/Backfill Rate
Dewatering System Install
Water Treatment
Temporary Steel Piling
Backfill and Compact On-Site Soil
Upland Handling

Baxter Cove Excavatjon

utial Moisture Content (% mass )
Joisture Content After Dewatering
Excavation
Backfill

Capping
Clean Fill Capping
Liner and Fili Capping
Offloading Crane Mobilization
Clean Sediment Offloading Rate
Clean Sediment Offload Shift Rate

Soil Treatinent
On-Site Thenmal Treatment

Off-Site Incineration
Analytical Costs per Excavation Area
Excavation Confinmation
Groundwater Extraction
Upgrade Dewatering System
Extraction Wells, Piping, etc. (6" PVC x 40 (eet)
Number of Extraction Wells
Extraction Rate
Groundwater Treatment
Groundwater Monitoring
Monitoring Wells
Nuinber of Monitoring Wells
Plans
Sampling and Analytical
Reporting
In ional Controls
Public Education Program
Maintaining O&M Plans
Deed Restrictions

Engineering, Procurement & Construction Management
Contingency :

Excavation Surface Area Probable Upper Values
500 cy 2,180 sf 850 cy
13,620 cy 33,060 sf 23154 cy
4,800 cy 26,230 sf 8160 cy
2,000 cy 3400 cy
500 cy 850 cy
900 cy 1530 cy
700,000 sf
59,290 sf
50%
335,178 sf
8.0%
1.40 tons/cy
$100,000
$10 percy
1,000 cy per day
$100,000 1s $150,000 Is _ J
$0.01 per gallon $0.02 per gallon

315 persf
37 percy
$5 percy

55%
30%
310
38

$1.00 per sf
32.00 per sf
$50,000
1,000 cy per shift
$3,500 per shift

$100,000 mobilization, plus

340 per ton
$750 per ton

$20,000 LS

$100,000
$25.000 each
4
25 gpm
310 per 1000 gal

$10,000 ea
4
$20,000
325,000 per year
$10,000 per year

320,000
33.000
$5,000

12%
15%

originally
of capital
of capital

1.0% of capital cost
1.0% of capital cost

$50 per ton
$1,000 per ton

i

Soil Treatnent QA

310,000 LS

$200,000
8
50 gpm
$15 per 1000 gal

10

850,000 per year
$20,000 per year

originally, plus
originally, plus

$1,000 per year
$800 per year

CP 001076



COST ESTIMATE FOR . .. .
MOBILIZATION/SITE PREPARATION -

P2

B
Ty

. Dewatering Rate 30 gpmn
Capital Items Quantity  Units Cost .
Excavation and On-Sjte Treatment .
Mobilization 1 LS $100,000
Mobilization, Sediment Offloading Crane 1 LS $50,000
Dewatering Treatment System, Purchase 1 LS 100,000
On-Site Thermal Treatment, Mobilization 1 LS 100,000. .
Direct Capital: $350,000
Engineering, Procurement & Construction Management: 42,000
Contingency: .. 52,500 -
Total Capital: $444,500
Total Project Capital and O & M Cost: . - §444,500 .
COST ESTIMATE FOR
DEMOLITION :
- i
Capital Items Quantity  Units Cost*
-Water Pili olphins ' R
Mobilization 1 LS $60,000° -
Remov_allomoading 26 EA $26,000 -
Disposal 26 EA §$13,000 ;"
Demolition o
Upland/Nearshore Structures 1 LS 50,000
Direct Capital: $149,000
'Engineering, Procurement & Construction Management: 17,880+
Contingency: 22,350
Total Capital: $189,230 -
Total Project Capital and O & M Cost: $189,230
COST ESTIMATE FOR
HAZARDOUS WASTE EXCAVATION AND INCINERATION
Capital Items Quantity Units .Cost: .
Excavation and Incineration
Excavation 500 cy $5,000
Backfilling w/On-Site Soil 500 cy 3,500
Incineration 700 ton 525,000
Excavation Confirmation | LS 20,00(_5.
Direct Capital: $553,500
Engineering, Procurement & Construction Management: 66,420
Contingency: 83,025
Total Capital: $702,945
Total Project Capital and O & M Cost: 3702,945 .

R

CP 001077



P.3

COST ESTIMATE FOR
BAXTER NEARSHORE SOIL TREATMENT
Dewatering Rate 26 gpm
Capital Items Quantity  Units Cost
Excavation and On-Site Treatment
Soil Excavation 13,620 cy $136,200
Backfilling w/on-site Soil 13,620 cy 95,340
Dewatering Treatment 1,019,866 gal 10,199
Temporary Steel Piling 10,500 sf 157,500
On-Site Thermal Treatment 19,068 ton 762,720
Excavation Confirmation 1 LS 20,000
Soil Treatment QA 1 LS 10,000
Direct Capital: $1,191,959
Engineering, Procurement & Construction Management: 143,035
Contingency: ’ . 178,794
Total Capital: $1,513,787
Total Project Capital and O & M Cost: $1,513,787
COST ESTIMATE FOR
BAXTER FARSHORE SOIL TREATMENT
Capital Items Quantity  Units Cost
‘Xcavation and Oun-Site Treatment :
Soil Excavation 4,800 cy $48,000
Backfilling w/on-site Soil 4,300 cy 33,600
On-Site Thermal Treatment : 6,720 ton 268,800
Excavation Confirmation 1 LS 20,000
Soil Treatinent QA 1 LS : 10,000
Direct Capital: . $380,400
Engineering, Procurement & Construction Management: 45,648
Contingency: 57,060
Total Capital: $483,108
Total Project Capital and O & M Cost: $483,108
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Capital Items

COST ESTIMATE FOR -
DRIP TRACK SOIL TREATMENT

Quantity  Units

Excavation and On-Site Treatinent

Soil Excavation

Backfilling w/on-site Soil
On-Site Thermal Treatment
Excavation Confirmation
Soil Treatment QA

Capital Items

2,000 cy.
2,000 cy
2,800 ton
1 LS
1 LS
Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:
Total Capital:

Total Project Capital and.O. & M Cost:

COST ESTIMATE FOR
BARKER SOIL TREATMENT -

Quantity  Units

Excavation and On-Site Treatment

Soil Excavation

Backfilling w/on-site Soil
On-Site Thermal Treatment
Excavation Confirmation
Soil Treatment QA

500 ey
500 cy
700 ton
1 LS
1 LS
Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:
Total Capital:

Total Project Capital and O & M Cost:

Cost

$20,000
14,000
112,000
20,000

— . 10,000

$176,000
21,120
26,400

$223,520

$223,520

Cost

$5,000
3,500

28,000

P4

20,000 .-

10,000-.7 .-

366,500 .

7,980
9,975

384,455

$84,455
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COST ESTIMATE FOR
SITE CAPPING
BAXTER NEARSHORE
Capital Items Quantity  Units
Cap with Liner and Fill 33,060 sf
Upland Offloading of Cedar River Sediment _ 3,673 cy
Capping QA/QC 1 LS
Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:
Total Capital:
Present Worth of Longer Term Operating Costs Years Annual Cost
Maintenance of Cap 30 890
Total Present Worth, Longer Term O & M Costs:
Total Project Capital and O & M Cost:
BAXTER FARSHORE
Capital Items Quantity  Units
Cap with Liner and Fill 26,230 sf
Upland Offloading of Cedar River Sediment ' 2,914 cy
“apping QA/QC 1 LS
Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:
Total Capital:
Present Worth of Longer Term Operafing Costs Years Annual Cost
Maintenance of Cap . 30 727

Total Present Worth, Longer Tenm O & M Costs:
Total Project Capital and O & M Cost:

REMAINDER OF METHOD B EXCEEDANCE AREAS

Capital Items Quantity  Units
Cap with 3 feet of Clean Fill 335,178 sf
Upland Offloading of Cedar River Sediment 37,242 cy
Capping QA/QC ! LS

Direct Capital:
Engineering, Procurement & Construction Management:

Contingency:
Total Capital:
Present Worth of Longer Term Operating Costs Years Annual Cost
~aintenance of Cap 30 4,755

Total Present Worth, Longer Term O & M Costs:

CP 001080

Total Project Capital and O & M Cost:

Cost
$66,120
$12,857

10,000
$88,977
10,677
13,347

—_—

$113,000

Cost
10,017

$10,017

$123,017

Cost
$52,460
$10,201

10,000

372,661
8,719

10,899

$92,279

Cost
8,180

38,180

$100,459

Cost
$335,178
$130,347

10,000

$475,524

57,063
71,329

$603,916

Cost
53,533

353,533

$657,449

Ps



Capital Items
Excavation
Construct Berm/Dewater
Excavation ~
Backfilling .
Excavation Confirmation
Soil Treatment QA
Dewatering
Water Treatment
Soil Treatment
Upland Handling
On-Site Thernal

Capital Items
Gypsy Creek Realignment

COST ESTIMATE FOR
BAXTER COVE EXCAVATION & TREATMENT

Quantity  Units

1 LS
900 cy
900 cy

1 LS

1 LS

75,519 gal
900 cy
1,260 ton

Direct Capital:. =~
Engineering, Procurement & Construction Management:
Contingency:

Total Capital:

Total Project Capital and O & M Cost:

COST ESTIMATE FOR
MITIGATION - GYPSY CREEK REALIGNMENT

Quantity  Units
1 LS

Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:

Total Capital:

Total Project Capital and O & M Cost:

Cost

10,000

P.6

9,000

7,200

20,000
10,000

755

4,500
50,400

—_—

$111,855
13,423

- 16,778

$142,056

$142,056

Cost
400,000

$400,000
48,000
60,000
$508,000

$508,000
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COST ESTIMATE FOR
GROUNDWATER EXTRACTION & TREATMENT

Capital Items Quantity  Units

Upgrade Dewatering Treatment Systein 1 LS
-Groundwater Extraction
Mobilization I LS
Extraction Wells 4 ea
Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:
Total Capital:
Present Worth of Longer Term Operating Costs Years Annual Cost
Water Treatment 10 131,400

Total Present Worth, Longer Tenin O & M Costs:

Total Project Capital and O & M Cost:

Cost
$100,000

$10,000
$100,000

$210,000
25,200
_ 31,500

3266,700

Cost
881,705

- $881,705

$1,148,405

CP 001082

P7



Capital Items
Institutional Controls
Public Education Program
Maintaining O&M Plans
Deed Restrictions’
Groundwater Monitoring
Wells
Plans

Present Worth of Longer Term Operating Costs

Public Education Program
Maintaining O&M Plans
Sampling and Analytical
Reporting

COST ESTIMATE FOR

INSTITUTIONAL CONTROLS AND MONITORING

Quantity  Units’

1 LS
1 Ls
1 LS

ea
| P LS

Direct Capital:
Engineering, Procurement & Construction Management:
Contingency: :

Total Capital:
Years
30
30
30
30
Total Present Worth, Longer Term O & M Costs:

Total Project Capital and O & M Cost:

Annual Cost
1,000
-800
25,000
10,000

Cost

- $20,000
$8,000
35,000

$40,000
$20,000
$93,000

11,160
13,950

p.8

———— ey

$118,110

- Cost
11,258
9,006
281,445

112,578

3414286

$532,396

CP 001083
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PROBABLE UPPER SITE REMEDIATION COST ESTIMATE
BAXTER AND NORTH BAXTER PROPERTIES
PORT QUENDALL DEVELOPMENT

Material Handling Assumptions:
Hazardous Waste (Baxter Lagoon)
Baxter Nearshore
Baxter Farshore
Drip Tracks
Barker
Baxter Cove

Capping Area Assumptions:

Total Area Exceeding Method B

Area to be Capped with Liner and Fill
Area Covered by Development Features
Area to be Capped with 3 feet of Clean Fill

Cost Estimating Parameters & Mcthodology:
Interest Rate
Soil Density (in situ)

Excavation and Backfilling
Mobilization
Excavation/Stockpiling
Excavation/Backfill Rate
Dewatering System Install
Water Treatment
Temporary Steel Piling
Backfill and Compact On-Site Soil
Upland Handling

Baxter Cove Excavation
“1itial Moisture Content (% mass )
JAoisture Content After Dewatering
Excavation
Backfill

Capping
Clean Fill Capping
Liner and Fill Capping
Offloading Crane Mobilization
Clean Sediment Offloading Rate
Clean Sediment Offload Shift Rate

Soil Treatment

On-Site Thenmal Treatment

Off-Site Incineration
Analytical Costs per Excavation Area
Excavation Confirmation
Groundwater Extraction
Upgrade Dewatering System
Extraction Wells, Piping, efc. (6" PVC x 40 feet)
‘Number of Extraction Wells
Extraction Rate
Groundwater Treatinent
Groundwater Monitoring
Monitoring Wells
Number of Monitoring Wells
Plans
Sampling and Analytical
Reporting
In ional Controls
Public Education Program
Maintaining O&M Plans
Deed Restrictions
Engineering, Procurement & Construction Management
Contingency

Excavation

Surface Area
2,180 sf
33,060 sf
26,230 sf

850 cy
23,154 cy
8,160 cy
3,400 cy
850 cy
1,530 cy

700,000 sf
59,290 sf
50%
335,178 sf

8.0%
1.40 tons/cy

$100,000
$10 percy
1,000 cy per day
$150,000 Is
$0.02 per gallon
$15 per sf
$7 percy
$5 percy

55%
30%
310
38

$1.00, per sf
$2.00 per sf
$50,000
1,000 cy per shift
$3,500 per shift

$100,000 mobilization, plus
$50 per ton
$1,000 per ton
$20,000 LS Soil Treatment QA
$200,000
$25,000 each
8
50 gpm
$15 per 1000 gal

$10,000 ea
10
320,000
$50,000 per year
$20,000 per year

$20,000 originally, plus

38,000 originally, plus

35,000 originally
12% of capital
15% of capital

P.1

1.0% of capital cost
1.0% of capital cost

320,000 LS

$1,000 per year
$800 per year

CP 001084



Capital Items

vatjon an -Site Treatmet

Mobilization i LS

Mobilization, Sediment Offloading Crane 1 LS

Dewatering Treatiment System, Purchase 1 LS

On-Site Thermal Treatment, Mobilization 1 LS
Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:
Total Capital:

Capital Items
In-Water Pilings/Dolphins
Mobilization
Removal/Offloading
Disposal
Demolition
Upland/Nearshore Structures

HAZARDOUS WASTE EXCAVATION AND INCINERATION

Capital Items
Excavation and Incineration
Excavation
Backfilling w/On-Site Soil
Incineration -

Excavation Confinnation

COST ESTIMATE EOR _ -

MOBILIZATION/SITE PREPARATION

Dewatering Rate

.Qu.antity Units

Total Project Capital and O & M Cost:

COST ESTIMATE FOR
DEMOLITION

Quantity Units

1 LS
26 EA
26 EA
1 LS
Direct Capital: .
"Engineering, Procurement & Construction Management:
Contingency:
Total Capital:

Total Project Capital and O & M Cost:

COST ESTIMATE FOR

Quantity Units

850 cy
850 cy

1,190 ton
1 LS

Direct Capital:

Engineering, Procurement & Construction Management:

Contingency:
Total Capital:

Total Project Capital and O & M Cost:

30 gpm -

© Cost .

$100,000
$50,000
150,000
100,000

$400,000
48,000 .

, -,60,000

X a2 .

$508,000

- $§508,000.-

Cost

$60,000
$26,000

'$13,000 - -

50,000

$149,000

17,880
22,350

—_— e

$189,230

$189,230

Cost

$8,500

5,950
1,190,000

P.2

$1,224.450

146,934

183,668

$1,555,052

$1,555,052

CP 001085
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COST ESTIMATE FOR
BAXTER NEARSHORE SOIL TREATMENT
Dewatering Rate 26 gpm
Capital Items Quantity  Units Cost
xcavation -Site Treatiment
Soil Excavation 23,154 cy $231,540
Backfilling w/on-site Soil 23,154 cy 162,078
Dewatering Treatment 1,733,772 gal 34,675
Temporary Steel Piling 10,500 sf 157,500
On-Site Thermal Treatment 32,416 ton 1,620,780
Excavation Confirmation 1 LS 20,000
Soil Treatment QA 1 LS 20,000
Direct Capital: $2,246,573
Engineering, Procurement & Construction Management: 269,589
Contingency: 336,986
Total Capital: $2,853,148
Total Project Capital and O & M Cost: ) $2,853,148
COST ESTIMATE FOR
BAXTER FARSHORE SOIL TREATMENT
Capital Items Quantity  Units Cost
xcavation and On-Sjte Treatment
Soil Excavation 8,160 cy $81,600
Backfilling w/on-site Soil 8,160 cy 57,120
On-Site Thermal Treatment : 11,424 ton 571,200
Excavation Confinnation 1 LS 20,000
Soil Treatment QA 1 LS 20,000
Direct Capital: $749,920
Engineering, Procurement & Construction Management: 89,990
Contingency: 112,488
Total Capital: $952,398
Total Project Capital and O & M Cost: $952,398
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Capital Items

Excavation and On-Site Treatment
Soil Excavation 3,400 cy
Backfilling w/on-site Soil 3,400 cy
On-Site Thermal Treatment 4,760 ton
Excavation Confirmation 1 LS
Soil Treatment QA 1 LS
Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:
Total Capital:

Capital Items
Excavation and On-Site Treatinent

Soil Excavation

Backfilling w/on-site Soil
On-Site Thermal Treatment
Excavation Confirmation
Soil Treatinent QA

COST ESTIMATE FOR
- DRIP TRACK SOIL TREATMENT

- Quantity Units

Total Project Capital and O & M Cost:

COST ESTIMATE FOR
BARKER SOIL TREATMENT

Quantity  Units

850° ¢y
850 cy
1,190 ton
1 LS
1 LS
Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:
Total Capital:

Total Project Capital and O & M Cost:

P4

Cost

$34,000
23,800 -

238,000
20,000/

20000

$335,800
40,296 -
50,370

—_—

$426,466

$426,466

Cost

$8,500
5,950
59.500
20,000
20,000

$113,9507
131674
17,093

$144,717

$144,717

CP 001087
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COST ESTIMATE FOR
SITE CAPPING
BAXTER NEARSHORE
Capital Items Quantity  Units
Cap with Liner and Fill 33,060 sf
Upland Offloading of Cedar River Sediment 3,673 cy
Capping QA/QC 1 LS
Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:

Total Capital:

Present Worth of Longer Term Operating Costs . Years Annual Cost
Maintenance of Cap 30 990

Total Present Worth, Longer Term O & M Costs:

Total Project Capital and O & M Cost:

BAXTER FARSHORE
Capital Items Quantity  Units
Cap with Liner and Fill 26,230 sf
Upland Offloading of Cedar River Sediment 2914 cy
“apping QA/QC : 1 LS
Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:
Total Capital:
Present Worth of Longer Term Operating Costs Years Annual Cost
Maintenance of Cap 30 827

Total Present Worth, Longer Tenn O & M Costs:
Total Project Capital and O & M Cost:
REMAINDER OF METHOD B EXCEEDANCE AREAS

Capital Items Quantity  Units

Cap with 3 feet of Clean Fill 335,178 sf
Upland Offloading of Cedar River Sediment 37,242 cy
Capping QA/QC 1 LS

Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:

Total Capital:

Present Worth of Longer Term Operating Costs Years Annual Cost
-iaintenance of Cap 30 4,855

Total Present Worth, Longer Term O & M Costs:

Total Project Capital and O & M Cost:

CP 001088

Cost

366,120
$12,857
20,000
$98,977
11,877

14,847

—_—

$125,700

Cost
11,143

— 2

$11,143

$136,843

Cost
$52,460
$10,201

20,000

$82,661
9,919
12,399

$104,979

Cost
9.306

_——

39,306

$114,285

Cost
$335,178
$130,347

20,000
$485,524
58,263
72,829

$616,616

Cost
54,659

$54,659

$671,275
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Capital Items
Excavation
Construct Berm/Dewater
Excavation
Backfilling
Excavation Confirmation
Soil Treatment QA
D . o
Water Treatment
Soil Treatment
Upland Handling
On-Site Thermal

Capital Items
Gypsy Creek Realignment

COST ESTIMATE FOR ~
BAXTER COVE EXCAVATION & TREATMENT

Quantity Units

1 LS
1530 oy
1530 cy

1 LS

1 LS

128,383 gal

1,530 cy
2,142 ton

Direct Capital:
Engineering, Procurement & Construction Management:

Contingency:

Total Capital:

Total Project Capital and O & M Cost:

COST ESTIMATE FOR
MITIGATION - GYPSY CREEK REALIGNMENT

Quantity  Units
i LS

Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:

Total Capital:

Total Project Capital and O & M Cost:

Cost

* 10,000

15,300

12,240
20,000
20,000

2,568

7,650
107,100

$194.858
23,383

- 29229
$247,469

$247,469

Cost
400,000

$400,000
48,000
60,000

$508,000

$508,000

P.6
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COST ESTIMATE FOR
GROUNDWATER EXTRACTION & TREATMENT

Capital Items Quantity  Units

Upgrade Dewatering Treatment System 1 LS

Groundwater Extraction

Mobilization 1 LS

Extraction Wells 8 ea
Direct Capital:

Engineering, Procurement & Construction Management:
Contingency:

Total Capital:

Present Worth of Longer Term Operating Costs Years Annual Cost
Water Treatment 10 394,200

Total Present Worth, Longer Terin O & M Costs:

Total Project Capital and O & M Cost:

Cost
$200,000

$10,000
$200,000

$410,000
49200

61500

$520,700

Cost
2,645,114

- $2,645,114

$3,165,814

CP 001090
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COST ESTIMATE FOR:
INSTITUTIONAL CONTROLS AND MONITORING*

Capital Items Quantity  Units - Cost. -
Institutional Centrols :
Public Education Program 1 LS $20,000 -
Maintaining O&M Plans 1 LS $8,000
Deed Restrictions 1 LS $5,000
Groundwater Monitoring
Wells 10 ea $100,000
Plans 1 LS. _ $20,000

Direct Capital: $153,000
Engineering, Procurement & Construction Management: _ 18,360
Contingency: 22,950
Total Capital: . i $194,310

Present Worth of Longer Term Operating Costs Years Annual Cost: - Cost
Public Education Program 30 1,000 11,258
Maintaining O&M:Plans 30 800 9,006
Sampling and Analytical 30 50,000 562,889
Reporting 30 20,000 225,156

Total Present Worth, Longer Term O & M Costs: $808,309
Total Project Capital and O & M Cost: $1,002,619
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FEASIBILITY STUDY COST ESTIMATES

A - SOIL REMEDIATION (QUENDALL PROBABLE LEAST)

PORT QUENDALL DEVELOPMENT

Material Handling Assumptions:
Quendall Pond
Former May Creek
North Sump
Still House

Capping Arca Assumptions:
Total Area Exceeding Method B
Area to be Capped with Liner and Fill
Area Covered by Development Features
Area to be Capped with 3 feet of Clean Fill

Cost Estimating Parameters & Methodology:
Interest Rate
Soil Density (in situ)

Excavation and Backfilling
Mobilization
Excavation/Stockpiling
Excavation/Backfill Rate
Dewatering System Install
Dewatering Treatment
Dewatering Discharge to METRO
Temporary Steel Piling
3ackfill and Compact On-Site Soil

C-(.,_llmg
Mobilization
Asphalt Capping
Clean Fill Capping
Liner and Fill Capping

DNAPL Recovery - Bioslurry Trenching
Mobilization
Trenching, Backfill
Sumps, Pumps, Piping, Controls, Installed

Soil Treatment
On-Site Thermal Treatment
Off-Site Incineration
In Situ Stabilization

InSitu Stabilization Rate
Institutiona] Controls
Public Education Program
Maintaining O&M Plans
Deed Restrictions
Analytical Costs per Excavation Area
Excavation Confirmation
Soil Treatment QA/Cap QA
Engineering, Procurement & Construction Management
Contingency

Overburden
6,910 cy

22,690 cy

877,060 sf
220,530 sf
438,530 sf
218,000 sf

8.0%
1.40 tons/cy

$50,000
$8.00 percy
1,000 cy per day
$10,000 per well
$200,000 x (gpm/50)°0.5
$0.006 per gal
$15 persf
$5.00 percy

$50,000
$1.00 persf
$1.00 per sf
$2.00 per sf

$50,000 LS
$40 persf
$20,000 each

$100,000 mobilization, plus
$750 per ton
$150,000 per rig Mobilization
$30,000 trcatability )
400 cy per rig per shift

$20,000 originally, plus
$8,000 onginally, plus
$5,000 oniginally

$20,000 LS
$10,000 LS
12% of capital
15% of capital

Impacted Volume
14,900 cy
15,210 cy 8,210 cy
13,740 cy 5,930 cy
20,010 cy

Surface Area

34,300 sf
38,780 sf
32,260 sf
115,190 sf

——_—— T

220,530 sf

$0.003 per gallon carbon rege

2.0% of capital cost
1.0% of capital cost
1.0% of capital cost

10.0% of capital cost
$40 per ton

$60 per cy

$1,000 per year
$800 per year

CP 001092



: COST ESTIMATE FOR .
SOIL TREATMENT - MOBILIZATION/SITE PREPARATION

EXCAVATION AND ON-SITE THERMAL ' Dewatering Rate 50 gpm .+
Capital Items - - ' Quantity Units - Cost
Excavation and On-Site Treatment
Mobilization ‘ : ] LS ¢ $50,000-
Dewatering Treatment System, Purchase 1 LS 200,000
On-Site Thermal Treatment, Mobilization ] LS 100,000
Institutional Controls
Public Education Program ] LS © 20,000 -
Maintaining O&M Plans ] LS : 8,000
Deed Restrictions ! Ls - o 5,000
Direct Capital: $383,000
Engineering, Procurement & Construction Management: . 45,960
Contingency: 57,450
Total Capital: $486,410
Present Worth of Longer Term Operating Costs - Years - Annual Cost : Cost:
Institutional Controls o
Public Education Program : 30 1000 11,258 -
Maintaining O&M Plans 30" . 800 ' 9,006
Total Present Worth, Longer Term O & M Costs: $20,264 - '
’ A

Total Project Capital and O & M Cost: - $506,674

CP 001093




COST ESTIMATE FOR
QUENDALL POND SOIL TREATMENT

EXCAVATION AND ON-SITE THERMAL : Dewatering Rate 24 gpm
Capital Items Quantity  Units Cost
Excavation and On-Site Treatment .
Soil Excavation 21,810 cy $174,480
Backfilling w/on-site Soil 21,810 cy 109,050
Dewatering System Install 8 well 80,000
Dewatering Treatment - Carbon Regen 1,507,507 gal 4,523
Dewatering Discharge 1,507,507 gal 9,045
Temporary Steel Piling 15,000 sf 225,000
On-Site Thermal Treatment 20,860 ton 834,400
Excavation Confirmation I LS 20,000
Soil Treatment QA , 1 LS 10,000
Direct Capital: " $1,466,498
Engineering, Procurement & Construction Management: 175,980
Contingency: . 219,975
Total Capital: $1,862,452
Total Project Capital and O & M Cost: $1,862,452

CP 001094



COST ESTIMATE FOR -
FORMER MAY CREEK SOIL TREATMENT

EXCAVATION AND ON-SITE THERMAL Dewatering Rate 32 gpm-

Capital Items Quantity  Units Cost-
Excavation and On-Site Treatment : :
Soil Excavation' 23,420 cy - $187.360 -
Backfilling w/on-site Soil 23,420 cy 117,100 °
Dewatering System Install 8 well 80,000
Dewatering Treatment - Carbon Regen 2,158,387 gal 6,475
Dewatering Discharge _ 2,158,387 gal 12,950
Temporary Steel Piling 9,000 sf 135,000
On-Site Thermal Treatment 11,494 - ton . . 459,760
Excavation Confirmation 1 LS 20,000
Soil Treatment QA _ 1 LS 10,000

Direct Capital: "~ $1,028,645
Engineering, Procurement & Construction Management: 123,437
Contingency: ) 154,297
Total Capital: $1,306,380
Total Project Capital and O & M Cost: : $1,306,380
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COST ESTIMATE FOR

NORTH SUMP SOIL TREATMENT

EXCAVATION AND ON-SITE THERMAL

Capital Items

Quantity  Units

Excavation and On-Site Treatment

Soil Excavation
Backfilling w/on-site Soil
Dewatering System Install

Dewatering Treatment - Carbon Regen

Dewatering Discharge
On-Site Thermal Treatment
Excavation Confirmation
Soil Treatment QA

19,670
19,670
8
1,926,086
1,926,086
8,302

]
1

Direct Capital:

cy
cy
well
gal
gal
ton
LS
LS

Dewatering Rate

Engineering, Procurement & Construction Management:

Contingency:

Total Capital:

Total Project Capital and O & M Cost:

34 gpm

Cost

$157,360
98,350
80,000
5,778
11,557
332,080
20,000
10,000

—_—

$715,125
85,815

_107.269

$908,208

$908,208
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COST ESTIMATE FOR . . -
STILL HOUSE SOIL TREATMENT

EXCAVATION AND ON-SITE THERMAL - Dewatering Rate -25 gpm’

Capital Items Quantity - Units - Cost -
Excavation and On-Site Treatment : et
Soil Excavation . 42,700 cy © $341,600
Backilling w/on-site Soil 42.700 cy . 213,500
Dewatering:System Install 8 well 80,000
Dewatering Treatment - Carbon Regen 3,074,400 gal : ’ 9,223
Dewatering Discharge 3,074,400  gal 18,446
On-Site Thermal Treatment 28,014 ton 1,120,560
Excavation Confirmation | - LS 20,000 - -
Soil Treatment QA 1 - 1S 10,000

Direct Capital: $1,813,330
Engineering, Procurement & Construction Management: ' T 217,600
Contingency: . 271,999
Total Capital: $2,302,929
Total Project Capital and O & M Cost: $2,302,929

CP 001097




COST ESTIMATE FOR
SITE CAPPING

MOBILIZATION/SITE PREPARATION

Capital Items Quantity  Units
Mobilization 1 LS

Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:

Total Capital:

Total Project Capital and O & M Cost:

QUENDALL POND
Capital Items Quantity  Units

Cap with Liner and Fill 34,_300 sf

Upland Offloading of Cedar River Sediment 3.811 cy

Capping QA/QC I LS
Direct Capital:
Engineering, Procurement & Construction Management:
Contingency: '
Total Capital:

~ Present Worth of Longer Term Operating Costs Years Annual Cost
Maintenance of Cap 30 869

Total Present Worth, Longer Term O & M Costs:

Total Project Capital and O & M Cost:

FORMER MAY CREEK
Capital Items Quantity  Units
Cap with Liner and Fill 38,780 sf
Upland Offloading of Cedar River Sediment 4,309 cy
Capping QA/QC ] LS

Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:

Total Capittal:

Present Worth of Longer Term Operating Costs Years Annual Cost
Aaintenance of Cap 30 970

Total Present Worth, Longer Term O & M Costs:

Total Project Capital and O & M Cost:

CP 001098

Cost
$50,000

_—

$50,000
6,000
7,500

$63,500

$63,500

Cost
$68,600
$8.341
10,000

$86,941

10,433
13,041

$110,415

Cost
9,788

_— -

$9,788

$120,203

Cost
$77,560
$9.431
10,000

$96,991
11,639
14,549
$123,178

Cost
10,919

$10.919

$134,097



COST ESTIMATE FOR

SITE CAPPING
NORTH SUMP
Capital Items Quantity  Units-
Cap with Liner and Fill 32,260 sf
Upland Offloading of Cedar River Sediment 3,584 cy
Capping QA/QC 1 LS
Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:
Total Capital:
Present Worth of Longer Term Operating Costs Years Annual Cost
Maintenance of Cap 30 824
Total Present Worth, Longer Term- O & M Costs:
Total Project Capital and O & M Cost:
STILLHOUSE
Capital Ttems Quantity  Units
Cap with Liner and Fill 115,190 sf
Upland Offloading of Cedar River Sediment 12,799 cy
Capping QA/QC 1 LS
Direct Capital: -
Engineering, Procurement & Construction Management:
Contingency: ’
Total Capital:
Present Worth of Longer Term Operating Costs Years Annual Cost
Maintenance of Cap 30 2,684

Total Present Worth, Longer Term O & M Cosls:

Total Project Capital and O & M Cost:

Cost.:
$64,520
$7,845
10,000

$82,365
9,884
12,355
$104,604

Cost
9272

$9,272

$113,876

Cost
$230,380
$28,013
10,000

$268,393
32,207+
40,259

$340,859

Cost
30,215_

$30.215

$371,074
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COST ESTIMATE FOR
SITE CAPPING

REMAINDER OF METHOD B EXCEEDANCE AREAS

Capital Items Quantity  Units Cost
Cap with 3 feet of Clean Fiil 218,000 sf $218,000
Upland Offloading of Cedar River Sediment 24,222 cy $53,015
Capping QA/QC 1 LS 10,000
Direct Capital: $281,015 -
Engineering, Procurement & Construction Managerment: 33,722
Contingency: 42,152
Total Capital: | $356,889
Present Worth of Longer Term Operating Costs Years Annual Cost . Cost
Maintenance of Cap 30 2,810 31,636
Total Present Worth, Longer Term O & M Costs: $31,636
Total Project Capital and O & M Cost: $388,525

CP 001100



COST ESTIMATE FOR
DNAPL RECOVERY

MOBILIZATION/SITE PREPARATION

Capital Items
Mobilization

QUENDALL POND

Capital Items
Trench Construction
Soil Treatment
Sumps, Pumps, etc.

Quantity  Units
1 LS -

Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:

Total Capital:

Total Project Capital and O & M Cost:

Quantity  Units

7.500 sf
1,167 ton
| ea

Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:

Total Capital:

Present Worth of Longer Term Operating Costs Years Annual Cost

Maintenance of System

30 36,667

Total Present Worth, Longer Term O & M Costs:

Total Project Capital and O & M Cost:

Cost
$50,000

$50,000
6,000
7,500
$63,500

363,500

Cost
$300,000
$46,667

20,000

$366,667
44,000

55,000

$465,667

Cost

412,785

$412,785

$878,452

CP 001101
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COST ESTIMATE FOR

DNAPL RECOVERY
FORMER MAY CREEK

Capital Items Quantity  Units Cost
Trench Construction 3,750 sf $150,000
Soil Treatment 583 ton $23,333
Sumps, Pumps, etc. 1 ea 20,000
Direct Capital: $193,333
Engineering, Procurement & Construction Management: 23,200
Contingency: 29,000
Total Capital: $245,533

Present Worth of Longer Term Opcrating Costs Years Annual Cost Cost
Maintenance of System 30 19,333 - 217,650
Total Present Worth, Longer Term O & M Costs: _ $217,650
Total Project Capital and O & M Cost: $463,184

NORTH SUMP

Capital Items Quantity  Units : Cost
[rench Construction 3,750 sf $150,000
Soil Treatment 583 ton $23,333
Sumps, Pumps, etc. 1 ea 20,000
Direct Capital: $193,333
Engineering, Procurement & Construction Management: 23,200
Contingency: 29,000
Total Capital: $245,533

Present Worth of Longer Term Operating Costs Years Annual Cost Cost
Maintenance of System 30 19,333 217,650
Total Present Worth, Longer Term O & M Costs: ' $217,650
Total Project Capital and O & M Cost: $463,184

CP 001102



COST SUMMARY .
A - SOIL REMEDIATION
PORT QUENDALL DEVELOPMENT

SOIL TREATMENT )
Mobilization/Site Prep $506,674
Quendall Pond $1.862,452
Former May Creek Channel _ $1,306,380
North Sump $908,208
Still House $2,302,929

- $6,886,643

CAPPING
Mobilization/Site Prep $63,500
Quendall Pond $120,203
Former May Creek Channel - $134,097
North Sump ' $113,876 B
Still House $371,074
Remainder of Method B Exceedance Areas $388,525

$1,191,275

DNAPL RECOVERY
Mobilization/Site Prep $63,500
Quendall Pond $878,452
Former May Creck Channel $463,184
North Sump : - $463,184

$1,868,320

CP 001103
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UPLAND WALL

Capital Items
Mobilization
Slurry Wall Instailation
QA/QC
Spoils Management
Upland Handling
Treatment

NEARSHORE WALL

Capital Items
Mobilization
Steel Pile Wall Installation

QA/QC

CDF OUTER WALL

Capital Items
Mobilization
Steel Pile Wall Installation

QA/QC

FEASIBILITY STUDY COST ESTIMATES
D - CONTAINMENT WALL
PORT QUENDALL DEVELOPMENT

Quantity  Units

] LS
42,000 sf

1 LS
4,667 CcY
6,533 TON

Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:

Total Capital:

Total Project Capital and O & M Cost:

Quantity  Units
I LS
45,000 sf
] LS

Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:

Total Capital:

Total Project Capital and O & M Cost:

Quantity  Units
I LS
48,000 sf
! LS

Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:

Total Caprtal:

Total Project Capital and O & M Cost:

Cost
$100,000
$504,000

50,000

$23,333
326,667

$1,004,000
100,400

- 150,600
$1,255,000

$1,255,000

Cost
$100,000
$855,000

50,000

$1,005,000
100,500
150,750
$1,256,250

$1,256,250

Cost
$100.000
$912,000

50,000

$1,062,000
106,200
159,300
$1,327,500

$1,327,500

CP 001104



COST SUMMARY :
C- GROUNDWATER/D CONTAINMENT WALL
PORT QUENDALL DEVELOPMENT"

GROUNDWATER
Biosparging
Groundwater Extraction
Institutional Control & Monitoring

CONTAINMENT WALL
Upland Wall -
Nearshore Wall
CDF Outer Wall

$999,167
$3,331,404
$974,559

$1,255,000
$1,256,250
$1,327,500

CP 001105
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FEASIBILITY STUDY COST ESTIMATES
A - SOIL REMEDIATION (QUENDALL PROBABLE UPPER)
PORT QUENDALL DEVELOPMENT

Material Handling Assumptions:
Quendall Pond
Former May Creek
North Sump
Sull House

Capping Area Assumptions:
Total Area Exceeding Method B
Area to be Capped with Liner and Fill
Area Covered by Development Features
Area to be Capped with 3 feet of Clean Fill

Cost Estimating Parameters & Methodology:
Interest Rate
Soil Density (in situ)
Excavation and Backfilling
Mobilization
Excavation/Stockpiling
Excavation/Backfill Rate
Dewatering System Install
Dewatering Treatment
Dewatering Discharge to METRO
Temporary Steel Piling
3ackfill and Compact On-Site Soil
Mobilization
Asphalt Capping
Clean Fill Capping
Liner and Fill Capping
DNAPL Recovery - Bioslurry Trenching
Mobilization '
Trenching, Backfill
Sumps, Pumps, Piping, Controls, Installed
Sail Treatment
On-Site Thermal Treatment
Off-Site Incineration
In Situ Stabilization

InSitu Stabilization Rate

Institutional Controls
Public Education Program
Maintaining O&M Plans
Deed Restrictions

Analytical Costs per Excavation Area
Excavation Confirmation
Soil Treatment QA/Cap QA

Engincering, Procurement & Construction Management

Conlingency

Overburden
11,747 cy
25,857 cy
23,358 cy
38,573 cy

1,000,000 sf
220,530 sf
500,000 sf
279,470 sf

8.0%
1.40 tons/cy

$100,000
$8.00 percy
1,000 cy per day
$10,000 per well

$200,000 x (gpm/50)™0.5

§0.012 per gal
$15 persf
$5.00 percy

$50,000
$1.00 per sf
$1.00 persf
$2.00 per sf

$50,000 LS
$40 persf
$20,000 each

$100,000 mobilization, plus

$750 perton

$150,000 per rig Mobilization

$30,000 treatability

Impacted Volume

Surface Area

25,330 cy 34,300 sf
13,957 cy 38,780 sf
10,081 cy 32,260 sf
34,017 cy 115,190 sf

220,530 sf

$0.008 per gallon carbon rege

2.0% of capital cost
1.0% of capital cost
1.0% of capital cost

10.0% of capital cost
$50 perton

$60 per cy

400 cy per rig per shuft

$20,000 originally, plus
$8,000 onginally, plus

$5,000 originally

$20,000 LS
£10,000 LS
12% of capital
15% of capital

$1,000 per year
$800 per year

CP 001106



o COST ESTIMATE FOR ...
SOIL TREATMENT - MOBILIZATION/SITE PREPARATION

EXCAVATION AND ON-SITE THERMAL . Dewatering Rate 50 gpm
Capital Items Quantity Unité- - ) Cost
Excavation and On-Site Treatment . : ' o
Mobilization 1 LS - $100,000
Dewatering Treatment System, Purchase 1 LS 200,000
On-Site Thermal Treatment, Mobilization 1 LS 100,000
Institutional Controls )
Public Education Program l LS 20,000 .
Maintaining O&M Plans | LS 8,000
Deed Restrictions | LS | . -~ 5,000
Direct Capital: . $433,000
Engineering, Procurement & Construction Management: . 51,960
Contingency: 64,950 . .
Total Capital: _ $549,910
Present Worth of Longer Term O perating Costs Years Annual Cost _ Cost
Institutional Controls
Public Education Program 30 1000 11,258
Maintaining O&M Plans 30 800 . . 9,006
Total Present Worth, Longer Term O & M Costs: $20,264 ¢
AN

Total Project Capital and O & M Cost: - $570,174

CP 001107
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COST ESTIMATE FOR
QUENDALL POND SOIL TREATMENT

EXCAVATION AND ON-SITE THERMAL Dewatering Rate 48 gpm
Capital Items Quantity  Units Cost
Excavation and On-Site Treatment
Soil Excavation 37,077 cy $296,616
Backfilling w/on-site Soil 37,077 cy 185,385
Dewatering Systemn Instal} 8 well 80,000
Dewatering Treatment - Carbon Regen 5,125,524 gal 41,004
Dewatering Discharge 5,125,524  gal 61,506
Temporary Steel Piling 15,000 sf 225,000
On-Site Thermal Treatment : 35,462 ton 1,773,100
Excavation Confirmation ] LS 20,000
Soil Treatment QA I LS 10,000
Direct Capital: " $2,692,611
Engineering, Procurement & Construction Management: 323,113
Contingency: , 403,892
Total Capital: ' $3,419,617
Total Project Capital and O & M Cost: $3,419,617

CP 001108



COST ESTIMATE:FOR:
FORMER MAY CREEK SOIL TREATMENT -

EXCAVATION AND ON-SITE THERMAL Dewatering Rate 64 gpm
Capital Items Quantity  Units ) Cost.
vati d On-Site Treatment : '

Soil Excavation - 39,814 cy $318512
Backfilling w/on-site Soil 39,814 cy 199,070
Dewatering System Install 8 well 80,000
Dewatering Treatment - Carbon Regen 7338516  gal 58,708
Dewatering Discharge 7,338,516  gal 88,062
Temporary Steel Piling 9,000 sf 135,000
On-Site Thermal Treatment 19,540 ton 976,990
Excavation Confirmation 1 LS 20,000
Soil Treatment QA 1 LS 10,000
Direct Capital: . ~ $1,886,342

Engineering, Procurement & Construction Management: 226,361

Contingency: 282,951

Total Capital: . $2,395,655

Total Project Capital and O & M Cost: o $2,395,655

CP 001109
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COST ESTIMATE FOR
NORTH SUMP SOIL TREATMENT

EXCAVATION AND ON-SITE THERMAL Dewatering Rate 68 gpm
Capital Items Quantity  Units ' ' Cost

Excavation and On-Site Treatment

Soil Excavation 33.439 cy $267,512

Backfilling w/on-site Soil 33,439 cy 167,195

Dewatering System Install 8 well 80,000

Dewatering Treatment - Carbon Regen 6,548,694  gal 52,390

Dewatering Discharge 6,548,694  gal 78,584

On-Site Thermal Treatment 14,113 ton 705,670

Excavation Confirmation 1 LS 20,000

Soil Treatment QA 1 LS 10,000
Direct Capital: . _ §1,381,35]
Engineering, Procurement & Construction Management: 165,762
Contingency: ’ 207,203
Total Capital: ' $1,754,316
Total Project Capital and O & M Cost: $1,754 316

CP 001110



COST ESTIMATE FOR. , . |
STILL HOUSE SOIL TREATMENT

EXCAVATION AND ON-SITE THERMAL Dewatering Rate 50 gpm
Capital Items Quantity  Units : . Cost
cavation and On-Site Treatment

Soil Excavation 72,590 cy $580,720

Backfilling w/on-site Soil 72,590 cy 362,950 ,

Dewatering System Install 8 well 80,000,

Dewatering Treatment - Carbon Regen 10,452,960  gal 83,624

Dewatering Discharge 10,452,960  gal 125,436

On-Site Thermal Treatment 47,624 ton 2,381,190

Excavation Confirmation ] LS 20,000, .

Soil Treatment QA ] LS 10,000
Direct Capital: _ $3,643,919
Engineering, Procurement & Construction Management: o 437,270
Contingency: 546,588
Total Capital: $4,627,777
Total Project Capital and O & M Cost: . $4,627,777

CP 001111




COST ESTIMATE FOR
SITE CAPPING

MOBILIZATION/SITE PREPARATION

Capital Items Quantity  Units
Mobilization I LS
Direct Capital:
Engineering, Procurement & Construction Management:
; Contingency:
Total Capital:
Total Project Capital and O & M Cost:
QUENDALL POND
Capital Items Quantity  Units
Cap with Liner and Fill 34,300 sf
Upland Offloading of Cedar River Sediment 3,811 cy
Capping QA/QC 1 LS
Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:
Total Capital:
Present Worth of Longer Term Operating Costs Years Annual Cost
Maintenance of Cap 30 869
Total Present Worth, Longer Term O & M Costs:
Total Project Capital and O & M Cost:
FORMER MAY CREEK
Capital Items Quantity  Units
Cap with Liner and Fill 38,780 sf
Upland Offloading of Cedar River Sediment 4,309 cy
Capping QA/QC | LS

Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:

Total Capital:

Present Worth of Longer Term Operating Costs Years Annual Cost
faintenance of Cap ' 30 970

Total Present Worth, Longer Term O & M Costs:

Total Project Capital and O & M Cost:

CP 001112

Cost
$50,000
$50,000

6,000

7,500

T

$63,500

$63,500

Cost
$68,600
$8,34!1
10,000
$86,941
10,433
13,041

$110,415

Cost
9,788

_— - =,

$9,788

$120,203

Cost
$77,560
$9,431
10,000

$96,991
11,639
14,549
$123,178

Cost
10,919

$10919

§$134,097



COST ESTIMATE FOR

SITE CAPPING
NORTH SUMP
Capital Items Quantity  Units
Cap with Liner and Fill 32,260 sf
Upland Offloading of Cedar River Sediment 3,584 cy
Capping QA/QC- 1 LS
Direct Capital:
Engineering, Procurement & Construction Management.
Contingency:
Total Capital:
Present Worth of Longer Term Operating Costs Years Annual Cost
Maintenance of Cap 30 824
Total Present Worth, Longer Term O & M Costs:
Total Project Capital and O & M Cost:
STILL HOUSE
Capital Items Quantity  Units
Cap with Liner-and Fill 115,190 sf
Upland Offloading of Cedar River Sediment 12,799 cy
Capping QA/QC | LS
Direct Capital: - : .
Engineering, Procurement & Construction Management:
Contingency:
Total Capital:
Present Worth of Longer Term Operating Costs © Years Annual Cost
Maintenance of Cap 30 2,684

Total Present Worth, Longer Term O & M Costs:

Total Project Capital and O & M Cost:

Cost
$64,520
$7,845
10,000

$82,365
9,884
12,355

$104,604

Cost

9272
$9,272

$113,.876

Cost

$230,380
$28,013
10,000
$268,393
32,207
40,259
$340,859

Cost
30,215

$30,215

$371,074

CP 001113
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COST ESTIMATE FOR
SITE CAPPING

REMAINDER OF METHOD B EXCEEDANCE AREAS

Capital Items Quantity  Units Cost
Cap with 3 feet of Clean Fill 279,470 sf $279,470
Upland Offloading of Cedar River Sediment 31,052 cy $67.963
Capping QA/QC 1 LS 10,000
Direct Capital: $357,433
Engineering, Procurement & Construction Management: 42,892
Contingency: 53,615
Total Capital: _ $453,940
Present Worth of Longer Term Operating Costs Years - Annual Cost R Cost
Maintenance of Cap - 30 3,574 40,239
Total Present Worth, Longer Term O & M Costs: $40,239
Total Project Capital and O & M Cost: $494,179

CP 001114



COST ESTIMATE FOR -

DNAPL RECOVERY
MOBILIZATION/SITE PREPARATION
_ Capital Items Quantity  Units Cost
Mobilization 1 LS '$50,000

Direct Capital: . : $50,000. .
Engineering, Procurement & Construction Management: 6,000
Contingency: 7,500
Total Capital: ' $63,500
Total Project Capital and O & M Cost: $63,500

QUENDALL POND -

Capitai Items Quantity  Units Cost
Trench Construction 7,500 sf $300,000
Soil Treatment 1,167 ton $58,333
Sumps, Pumps, etc. . ! ea 20,000

Direct Capital: $378,333
Engineering, Procurement & Construction Management: 45,400
Contingency: 56,750
Total Capital: $480,483

Present Worth of Longer Term Operating Costs Years Annual Cost Cost

Maintenance of System 30 37,833 425919
Total Present Worth, Longer Term O & M Costs: $425919
Total Project Capital and O & M Cost: $906,403
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COST ESTIMATE FOR

DNAPL RECOVERY
FORMER MAY CREEK

Capital Items Quantity  Units Cost
Trench Construction 3,750 sf $150,000
Soil Treatment 583 ton $29,167
Sumps, Pumps, etc. 1 ea 20,000
Direct Capital: $199,167
Engineering, Procurement & Construction Management: 23,900
Contingency: 29,875
Total Capital: $252,942

Present Worth of Longer Term Operating Costs Years Annual Cost . Cost
Maintenance of System 30 19,917 224,218
Total Present Worth, Longer Term O & M Costs: $224,218
Total Project Capital and O & M Cost: $477,159

NORTH SUMP

Capital Items Quantity  Units Cost
Trench Construction 3,750 sf $150,000
Soil Treatment : 583 ton $29.167
Sumps, Pumps, etc. 1 ea 20,000
Direct Capital: $199,167
Engineering, Procurement & Construction Management: : 23,900
Contingency: ' 29,875
Total Capital: $252,942

Present Worth of Longer Term Operating Costs Years Annual Cost Cost
Maintenance of System 30 19,917 224218
Total Present Worth, Longer Term O & M Costs: $224,218
Total Project Capital and O & M Cost: $477,159
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COST SUMMARY
A - SOIL REMEDIATION
PORT QUENDALL DEVELOPMENT

EXCAVATION Cod
: & THERMAL
SOIL TREATMENT
Mobilization/Site Prep $570,174
Quendall Pond : $3,419,617
Former May Creek Channel $2,395,655
North Sump o $1,754,316
Still House $4,627,777
O
CAPPING
Mobilization/Site Prep $63,500 )
Quendall Pond $120,203
Former May Creek Channel $134,097
North Sump $113,876
Still House $371,074
Remainder of Method B Exceedance Areas : $494,175.
$1,296,930
DNAPL RECOVERY
" Mobilization/Site Prep $63,500
Quendall- Pond $906,403
Former May. Creek Channel $477,159
North Sump \ -$477,159
$1,924,221
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FEASIBILITY STUDY COST ESTIMATES
B - SEDIMENT REMEDIATION (QUENDALL PROBABLE LEAST)
PORT QUENDALL DEVELOPMENT

Material Handling Assumptions:
T-Dock
Nearshore (2.9 acre CDF)
Nearshore (0.5 acre containment)
Nearshore (to 6 fi below mud line)
Wood Waste
Grey Zone
CDF Wall
Nearshore Containument (0.5 acres)
Enhanced Natural Recovery

Sediment Density - After dewatering
Wood Waste Density
Grey Zone Density
Mechanical Dredging
Initia] Moisture Content (% mass - PAH only)
Moisture Content After Barge
Moisture Content After Dewatering
Cost Estimating Parameters & Mcthodology:
Interest Rate
Dredging - Mechanical
Mobilization - Equipment
Mobilization - Silt Curtain
Mobilization - Watertight Barge
Shift Rate (8 hours) - Dredging
Shift Rate (8 hours) - Offloading
Jebris Sweep Wash System
Debrnis Sweep Area
Debris Sweep Rate
Clean/Wood Waste Dredging & Offloading Rate
Clean/Wood Waste Dredge/Offioad Shift Rate
Contaminated Dredging.R':\lte .
Contaminated Upland Offloading Rate
In-Water Thin Layer Filling Rate
In-Water Bulk Filling Rate
Average Water Generation Rate

Upland Management
Mobilizatior/Site Prep
Mechanical Dredge Dewatering Cell
Dewatering Cell Construction
Soil Holding Time
Soil Stockpile Height
Dewatering Treatment
Water Discharge to METRO
Upland Handling
Excavation - Baxter Cove
Backfilling and Compaction
Sediment Treatiment
On-Site Thermal Treatment
Off-Site Thermal Treatment, incl. transport
On-Site Recycling of Wood Waste

Natural Recovery Monitoring

Al cal Costs
Dredge Monitoring
Sediment Treatment QA
Engineering, Procurement & Construction Management

Contingency
Contractor Overhead/Profit

Dredge Volume
12,400 cy
4,840 cy
16,640 cy
19,540 cy
48,200 cy
104,300 cy

1.40 tons/cy
1.00 tons/cy
1.20 tons/cy

55% Woodwaste/Grey Zone
50%
30%

8.0%

$80,000 per dredge
$35,000
$110,000 ea
35,600 per shift
$2,900 per shift
$38,000
5 acres
1 acres per shift
1,325 cy per shift
$3,000 per shift
250 cy per shift
500 cy per shift
1,000 cy per shift
1,500 cy per shift
26 gpm

$50.,000

$2 persf

3 days

3 fect

$200,000 x (gpm/50)"0.5

$0.006 per gal
$3 percey
310 percy
37 percy

$100,000 mobilization, plus
34,500 setup/profiling +
$12.00 percy

$38,000 per year

320,000

320,000
12% of capital
15% of capital
15% of capital

Fill Volume
12,400 cy
4,840 cy
16,640 cy
19,540 cy

0 cy
0 cy
25,000 cy
20,000 cy
26,100 cy

60% -

$0.003 per gal carbon regen

$40 per ton
$45 perton

$21,000 sampling/analytical

$7.000 QA/Reporting
$10,000 SPI Camera

CP

001118



Capital Items

‘COST.ESTIMATE FOR

MOBILIZATION/SITE PRERARATION

Quantity Units

Upland Mobilization/Site Prep C ] LS

Dewatering Cell Construction

Water Tighten Barges

Capital Items

Pre-Dredge Debris Sweep

54,000 sf
3 ea
Direct Cépital: .
Engineering, Procurement & Construction Management:
Contingency:

Contractor Overhead/Profit;
Total Capital:

Total Project Capital and O & M Cost:

COST ESTIMATE FOR
REMOVE/RECYCLE WOOD WASTE

Quantity  Units

Mobilization 1 ea
Water Tighten Barges 1 ea
Debris Sweep Wash Area 1 ea
Dredging 5 acres
Offloading 1 LS
Dredging
Mobilization 1 ea
Dredging/Offloading/Screening 48,200 cy
Dredge Monitoring 1 . LS
Upland Management
Upland Handling 48,200 cy
On-Site Recycling 48,200 cy
Direct Capital:
Engineering, Procurement & Construction Management: .
Contingency:

Contractor Overhead/Profit:
Total Capital:

Total Project Capital and O & M Cost:

Cost
$50,000
$108,000
$330,000

$330,000
39,600
49,500
49,500

3468,600

$468,600

Cost’

$115,000
$110,000

$38,000°
$28,000- *

$14,000°

$115,000

$291,019
$20,000

ot

241,000

$1,550.419
186,050
232,563
232,563

$2,201,595

$2,201,595

CP 001119
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COST ESTIMATE FOR

GREY ZONE DREDGING
Capital Items Quantity  Units Cost
Dredging
Mobilization - 1 ea $115,000
Dredging/Offloading/Screening 104,300 cy $629,736
Dredge Monitoring 1 LS $20,000
Upland Management
Upland Handling 104,300 cy 521,500
On-Site Recycling 104,300 cy 1,251,600
Direct Capital: $2,537,836
Engineering, Procurement & Construction Management: 304,540
Contingency: 380,675
Contractor Overhead/Profit: 380,675
Total Capital: $3,603,727
Total Project Capital and O & M Cost: $3,603,727
COST ESTIMATE FOR
GREY ZONE NATURAL RECOVERY
Present Worth of Longer Term Operating Costs Yecars Annual Cost Cost
Natural Recovery Monitoring 10 38,000 254,983
Total Present Worth, Longer Tenn O & M Costs: $254,983
Total Project Capital and O & M Cost: $254,983
COST ESTIMATE FOR
GREY ZONE ENHANCED NATURAL RECOVERY
Capital Items Quantity  Units Cost
Sediment Placement 26,100 cy 146,160
Direct Capital: $146,160
Engineering, Procurement & Construction Management: 17,539
Contingency: 21,924
Contractor Overhead/Profit: 21,924
Total Capital: $207,547
Present Worth of Longer Term Operating Costs Years Annual Cost Cost
Natural Recovery Mounitoring 10 38,000 254,983
Total Present Worth, Longer Term O & M Costs: $254,983
Total Project Capital and O & M Cost: $462,530

CP 001120



. COST ESTIMATE FOR
CONSTRUCT CDF (2.9 acres), DREDGE & PLACE T-POCK & NEARSHORE

Capital Items Quantity  Units Cost
CDF Construction :
Pre-Placement Blanket 2,500 cy 37,250
Sediment Placement 25,000 cy 348,333 .
Dredging
Mobilization 1 ea $115,000
Dredging 17,240 cy $386,176
Place in CDF 17,240 cy $49,996
Cap CDF 5,000 cy 14,500
Backfill Dredge Area 17,240 cy $49,996
Dredge Monitoring 1 LS $20,000
Dewatering :
Water Treatment 1,446,613  gal 4,340
Air Sparging System
Mobilization 1 LS $50,000
Air Sparging Wells 40 ea $400,000
Air Injection Blower, Controls, etc. [ LS : : $68,922
Direct Capital: $1,214,513
Engineering, Procurement & Construction Management: - . 145,742
Contingency: . 182,177
Contractor Overhead/Profit: 182,177
Total Capital: ' ' " $1,724,609
Present Worth of Longer Term Operating Costs Years Annual Cost Cost
Operation and Maintenance 30 72,871 820,364
Total Present Worth, Longer Term O & M Costs: ' 2 '$820,364
Total Project Capital and O & M Cost: . $2,544,972
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COST ESTIMATE FOR

NEARSHORE CONTAINMENT (0.5 acres), DREDGE & TREAT NEARSHORE TOE

Capital Items
Pre-Placement Blanket
Clean Fill Placement
Dredging
Mobilization
Dredging
Upland Offloading
Dredge Area Backfill
Dredge Monitoring
Dewatering
Water Treatment
Treatment
Upland Handling
On-Site Thenmal

Capital Items
Dredging
Mobilization
Dredging
Upland Offloading
Dredge Area Backfilling
Dredge Monitoring
Dewatering
Water Treatment
Trcatment
Upland Handling
On-Site Thennal

Quantity  Units

2,500 cy
20,000 cy

1 ea
16,640 cy
16,640 cy
16,640 cy

1 LS
1,396,267 gal
16,640 cy
23,296 ton

Direct Capital:

Engineering, Procurement & Construction Management:

Contingency:
Contractor Overhead/Profit:

Total Capital:
Total Project Capital and O & M Cost:

COST ESTIMATE FOR
T-DOCK DREDGING & TREATMENT

Quantity Units

1 ea
12,400 cy
12,400 cy
12,400 .cy

1 LS

1,040,487 gl

12,400 cy
17,360 ton

Direct Capital:

Engineering, Procurement & Construction Management:

Contingency:
Contractor Overhead/Profit:

Total Capital:

Total Project Capital and O & M Cost:

Cost
$7,250
$38.667

$115,000
$372,736
$96,512
$48,256
$20,000

4,189

$83,200
931,840

31,717,649
- 206,118
257,647
257,647

—_—

$2.439,062

$2,439,062

Cost

$115,000
$277,760
371,920
335,960
$20,000

3,121

362,000
694,400

$1,280,161
153,619
192,024
192,024
$1,817.829

$1,817,829
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NEARSHORE DREDGING & TREATMENT (6 ft Below mud Ime) .

Capital Items
Dredging
Mobilization
Dredging
Upland Offloading
Dredge Area Backfilling
Dredge Monitoring
Dewatering
Water Treatment
Treatinent
Upland Handling
On-Site Thermal

, Capital Items
' Wetland Replacement

Capital Items
Gypsy Creek Realigiunent

COST ESTIMATE FOR

Quantity  Units

1 ea
19,540 cy
19,540 cy
19,540 cy

1 LS

1,639,606 gal

19,540 cy
27,356 ton

Direct Capital:

Engineering, Procurement & Construction Management:
Contingency:

Contractor Overhead/Profit:

Total Capital:

Total Project Capital and O & M Cost:

: COST ESTIMATE FOR
MITIGATION - WETLAND REPLACEMENT

Quantity  Units -
1 LS

Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:

Total Capital:

Total Project Capital and O & M Cost:

COST ESTIMATE FOR
MITIGATION - GYPSY CREEK REALIGNMENT

Quantity  Units
1 LS

Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:

Total Capital:

Total Project Capital and O & M Cost:

Cost

$115,000
$437,696
$113,332
$56,666
$20,000

4,919

$97,700

— 1,004,240

31,939,553
232,746
290,933
250,933

—_—

32,754,165

32,754,165

Cost
$400,000

$400,000
48,000
60,000

—_—

$508,000

3508,000

Cost
400,000

$400,000
48,000
60,000

—_————

.$508,000

$508,000
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COST ESTIMATE FOR
MITIGATION - FOR CDF (2.9 acres)

Capital Items Quantity  Units
2.9 acre Mitigation 1 LS

Direct Capital:
Engineering, Procurement & Construction Management:
Contingency:

Total Capital:

Total Project Capital and O & M Cost:

COST ESTIMATE FOR
MITIGATION - FOR NEARSHORE CONTAINMENT CELL
.. Capital Items Quantity  Units
0.5 acre Mitigation 1 LS
Direct Capital:

Engineering, Procurement & Construction Management:
Contingency:

Total Capital:

Total Project Capital and O & M Cost:

Cost
$400,000

$400,000
48,000
60,000

—_— e

$508,000

$508,000

Cost
400,000

$400,000
48,000
60,000

$508.000

$508,000
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COST SUMMARY "+ ;
B - SEDIMENT REMEDIATION/MITIGATION
PORT QUENDALL DEVELOPMENT

SEDIMENT REMEDIATION
Mobilization/Site Preparation $468,600
Remove/Recycle Wood Waste o . :$2,201,595
Grey Zone Dredging $3,603,727
Grey Zone Natural Recovery 3254,983
Grey Zone Enhanced Natural Recovery $462,530
Construct CDF (2.9 acres), Dredge & Place T-Dock and Nearshore 32,544,972
Nearshore Containment (0.5 acres), Dredge and Treat Nearshore Toe : $2,439,062
T-Dock Dredging & Treatment $1,817,829
Nearshore Dredging & Treatient (6 ft below mud line) $2,754,165

MITIGATION - .
Wetland Replacement $508,000
Gypsy Creek Realignment _ $508,600
For CDF (2.9 acres) $508,000
For Nearshore Containunent Cell (0.5 acres) $508,000
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FEASIBILITY STUDY COST ESTIMATES
B - SEDIMENT REMEDIATION (QUENDALL PROBABLE UPPER)
PORT QUENDALL DEVELOPMENT

Material Handling Assumptions: Dredge Volume Fill Volume
T-Dock 21,080 cy ' 21,080 cy
Nearshore (2.9 acre CDF) 8,228 cy 8,228 cy
Nearshore (0.5 acre containment) 28,288 cy 28,288 cy
Nearshore (to 6 ft below mud line) 33,218 cy 33,218 cy
Wood Waste 81,940 cy 0cy
Grey Zone 177,310 cy 0 cy
CDF Wall 25,000 cy
Nearshore Containment (0.5 acres) 20,000 cy
Enhanced Natural Recovery 26,100 cy
Sediment Density - After dewatering 1.40 tons/cy
Wood Waste Density 1.00 tons/cy
Grey Zone Dens\ily 1.20 tons/cy

Mechanical Dredging
Initial Moisture Content (% mass - PAH only) 55% Woodwaste/Grey Zone 60% -
Moisture Content After Barge 50%

Moisture Content After Dewatering 30%

Cost Estimating Parameters & Methodology:

Interest Rate 8.0%

Dredging - Mechanical
Mobilization - Equipment $80,000 per dredge
Mobilization - Silt Curtain 335,000
Mobilization - Watertight Barge $110,000 ea
Shift Rate (8 hours) - Dredging 35,600 per shift
“hift Rate (8 hours) - Offloading $2,900 per shift

Jebris Sweep Wash System 338,000

Debris Sweep Area : 5 acres

Debris Sweep Rate 1 acres per shift
Clean/Wood Waste Dredging & Offloading Rate 1,325 cy per shift
Clean/Wood Waste Dredge/Offload Shift Rate 38,000 per shift
Contaminated Dredging Rate 250 cy per shift
Contaminated Upland Offloading Rate 500 cy per shift
In-Water Thin Layer Filling Rate 1,600 cy per shift
In-Water Bulk Filling Rate 1,500 cy per shift
Average Water Generation Rate 53 gpm

Upland Management
Mobilizatiow/Site Prep ' $50,000
Mechanical Dredge Dewatering Cell
Dewatering Cell Construction 32 persf

Soil Holding Time 3 days
Soil Stockpile Height 3 feet
Dewatering Treatinent $200,000 x (gpnV/50)°0.5 $0.008 per gal carbon regen
Water Discharge to METRO $0.012 per gal
Upland Handling 35 percy
Excavation - Baxter Cove _ 310 percy
Backfilling and Compaction 37 percy

Sediment Treatment
On-Site Thermal Treatment $100,000 mobilization, plus $50 per ton
Off-Site Thermal Treatment, incl. transport 34,500 setup/profiling + $45 per ton
On-Site Recycling of Wood Waste $12.00 percy

Natural Recovery Monitoring 338,000 per year $21,000 sampling/analytical

$7,000 QA/Reporting
$10,000 SPI Camera

A .cal Costs

Dredge Monitoring $20,000
Sediment Treatinent QA $20,000
Engineering, Procurement & Construction Management 12% of capital
Contingency 15% of capital CP . 001 126
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. . COST ESTIMATE FOR
MOBILIZATION/SITE PREPARATION .

Capital Items Quantity  Units _— Cost
Upland Mobilization/Site Prep 1 LS $50,000
Dewatering Cell Construction : 54,000 sf . $108,000
Water Tighten Barges _ 3 ea $330,000

Direct Capital: o $330,000
Engineering, Procurement & Construction Management: 39,600
Contingency: 49,500
Contractor Overhead/Profit: 49,500
Total Capital: $468,600
Total Project Capital and O & M Cost: $468,600

COST ESTIMATE FOR -

REMOVE/RECYCLE WOOD WASTE

Capital Items Quantity Units . Cost
Pre-Dredge Debris Swee
Mobilization 1 ea $115,000
Water Tighten Barges 1 ea $110,000
Debris Sweep Wash Area 1 ea $38,00Q_
Dredging 5 acres $28,000°
Offloading 1 LS $14,000".
Dredging S
Mobilization | ea $115,000 -
Dredging/Offloading/Screening 81,940 cy $494,732
Dredge Monitoring 1 LS ' $20,000
Upland Management oA
Upland Handling 81,940 cy 409,700
On-Site Recycling 81,940 cy - 983,280

Direct Capital: - - $2,327,712"
Engineering, Procurement & Construction-Management: 279,325 ¢ ¢
Contingency: 349,157 -
Contractor Overhead/Profit: _ 349,157

Total Capital: $3,305,351
Total Project Capital and O & M Cost: $3,305,351
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COST ESTIMATE FOR

GREY ZONE DREDGING
Capital Items Quantity  Units Cost
Dredging
Mobilization 1 ea $115,000
Dredging/Offloading/Screening 177,310 cy $1,070,551
Dredge Monitoring 1 LS $20,000
Upland Management ’
Upland Handling 177,310 cy 886,550
On-Site Recycling 177,310 cy 2,127,720
Direct Capital: 34,219,821
Engineering, Procurement & Construction Management: 506,379
Contingency: 632,973
Contractor Overhead/Profit: 632,973
Total Capital: $5,992,146
Total Project Capital and O & M Cost: $5,992,146
COST ESTIMATE FOR
GREY ZONE NATURAL RECOVERY
Present Worth of Longer Term Opcrating Costs Years Annual Cost Cost
Natural Recovery Monitoring 10 38,000 254,983
Total Present Worth, Longer Tenn O & M Costs: 3254,983
Total Project Capital and O & M Cost: $254,983
COST ESTIMATE FOR
GREY ZONE ENHANCED NATURAL RECOVERY
Capital Items Quantity  Units Cost
Sediment Placement 26,100 cy 146,160
Direct Capital: $146,160
Engineering, Procurement & Construction Management: 17,539
Contingency: 21,924
Contractor Overhead/Profit: 21,924
Total Capital: $207,547
Present Worth of Longer Term Operating Costs Years Annual Cost Cost
Natural Recovery Monitoring 10 38,000 254,983
Total Present Worth, Longer Term OO & M Costs: 3254,983
Total Project Capital and O & M Cost: $462,530
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COST ESTIMATE FOR .
CONSTRUCT CDF (2.9 acres), DREDGE & PLACE T-DOCK & NEARSHORE

Capital Items Quantity  Units : Cost
CDF Construction
Pre-Placement Blanket 2,500 cy $7.250
Sediment Placement 25,000 cy $48,333
Dredging
Mobilization 1 ea $115,000
Dredging 29,308 cy $656,499
Place in CDF : 29,308 cy $84,993
Cap CDF 5,000 cy 14,500
Backfill Dredge Area 29,308 cy $84,993
Dredge Monitoring t LS . $20,000
Dewatering .
Water Treatment 2,459,242 gal . 19,674
Air Sparging System
Mobilization . 1 LS $50,000
Air Sparging Wells 40 ea $400,000
Air Injection Blower, Controls, etc. 4 LS . $68,922
Direct Capital: $1,570,165
Engineering, Procurement & Construction Management: - 188,420
Contingency: ) . 235,525
Contractor Overhead/Profit: 235,525
Total Capital: : Co '$2,229,634
Present Worth of Longer Term Operating Costs Years Annual Cost Cost
Operation and Maintenance 30 94,210 1,060,594
Total Present Worth, Longer Term O & M Costs: ' $1.060,594
Total Project Capital and O & M Cost: $3,290,228
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COST ESTIMATE FOR

" NEARSHORE CONTAINMENT (0.5 acres), DREDGE & TREAT NEARSHORE TOE

Capital Items
Pre-Placement Blanket
Clean Fill Placement
Dredging
Mobilization
Dredging
Upland Offloading
Dredge Area Backfill
Dredge Monitoring
Dewatering
Water Treatment
Treatment ’
Upland Handling
On-Site Thermal

Capital Items
Dredging
Mobilization
Dredging
Upland Offloading
Dredge Area Backfilling
Dredge Monitoring
Dewatering
Water Treatment
Treatment
Upland Handling
On-Site Thennal

Quantity  Units

2,500 cy
20,000 cy
1 ea
28,288 cy
28,288 cy
28,288 cy
1 LS

2,373,653  gal

28,288 cy
39,603 ton

Direct Capital:

Engineering, Procurement & Coustruction Management:

Contingency:
Contractor Overhead/Profit;

‘Total Capital:

Total Project Capital and O & M Cost:

COST ESTIMATE FOR
T-DOCK DREDGING & TREATMENT

Quantity  Units

1 ea
21,080 cy
21,080 cy
21,080 cy

1 LS

1,768,828 gal

21,080 cy
29,512 ton

Direct Capital:

Engineering, Procurement & Construction Management:

Contingency:
Contractor OQverhead/Profit:

Total Capital:

Total Project Capital and O & M Cost:

Cost
$7,250
$38,667

$115,000
3633,651
$164,070
$82,035
$20,000

18,989

$141,440
1980160

$3,201,263
384,152
480,189

480,189

$4,545793

$4,545,793

Cost

$115,000
$472,192
$122.264
361,132
$20,000

14,151

$105,400

1,475,600

32,385,739
286,289
357,861
357,861

33,387,749

$3,387,749
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_ COST ESTIMATE FOR .
NEARSHORE DREDGING & TREATMENT (6 ft below mud line)

Capital Items | Quantity Units . Cost
Mobilization ‘ 1 ea $115,000
Dredging P 33218 oy $744.083
Upland Officading - " 33218 cy $192,664
Dredge Area Backfilling 33,218 cy $96,332

. Dredge Monitoring ' ] LS $20,000
 Dewateri ' .
" Water Treatment 2,787,331  gal 22,299
Treatment )
Upland Handling 33,218 cy $166,090
On-Site Thermal 46,505 ton 2,325,260
Direct Capital: $3,681,728
Engineering, Procurement & Construction Management: 441,807
Contingency: . 552,259
. Contractor Overhead/Profit; . . ... 552259
Total Capital: . $5,228,054
_ Total Project Capital and O & M Cost: $5,228,054
S COST ESTIMATE FOR . .
MITIGATION - WETLAND REPLACEMENT

Capital Items Quantity .Units : S Cost

Wetland Replacement 1 LS $400,000
Direct Capital: ' _ $400,000
Engineering, Procurement & Construction Management: 48,000
. Contingency: 60,000
Total Capital: e $508,000
Total Project Capital and O & M Cost: $508,000
COST ESTIMATE FOR

MITIGATION - GYPSY CREEK REALIGNMENT

Capital Items . Quantity  Units Cost

Gypsy Creek Realignment 1 LS 400,000
Direct Capital: $400,000
Engineering, Procurement & Construction Management: 48,000
Contingency: 60,000
Total Capital: . $508,000
Total Project Capital and O & M Cost: '$508,000
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COST ESTIMATE FOR - - . :8i120 v+
MITIGATION - FOR CDF (2.9 cres)ss

Capital Items Quantity  Units . ‘ ' ' Cost

2.9 acre Mitigation ] LS L $400,000
Direct Capital: $400,000
Engineering, Procurement & Construction Management: ‘48,000 R
Contingency: 60,000 .
Total Capital: $508,000
Total Project Capital and O & M Cost: $508,000 g

! .:T‘ )
COST ESTIMATE FOR
MITIGATION - FOR NEARSHORE CONTAINMENT CELL
Capital Items Quantity Units . Cost

0.5 acre Mitigation 1 LS 400,000
Direct Capital: $400,000
Engineering, Procurement & Construction Management: 48,000
Contingency: 60,000
Total Capital: $508,000
Total Project Capital and O & M Cost: $508,000
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COST SUMMARY
B - SEDIMENT REMEDIATION/MITIGATION
PORT QUENDALL DEVELOPMENT

SEDIMENT REMEDIATION
Mobilization/Site Preparatiofi -
Remove/Recycle Wood Waste
Grey Zone Dredging )
Grey Zone Natural Recovery
Grey Zone Enhanced Natural Recovery .
Construct CDF (2.9 acres), Dredge & Place T-Dock and Nearshore
Nearshore Containment (0.5 acres), Dredge and Treat Nearshore Toe
T-Dock Dredging & Treatment
Nearshore Dredging & Treatment (6 ft below mud line)

MITIGATION
Wetland Replacement
Gypsy Creek Realignment
For CDF (2.9 acres)
For Nearshore Containment Cell (0.5 acres)

$468,600
$3,305,351
$5,992,146
$254,983
$462,530
$3,290,228
$4,545,793
$3,387,749
$5,228,054

$508,000
$508,000
$508,000
$508,000
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